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By  W.  H.  a.  JACOBSON. 


The  writer  trusts  tliat  a  paper  on  tlie  above  subject  will  be 
thouglit  not  unsuited  to  these  'Reports/  on  account  of  its 
importance ;  from  the  fact  tbat  it  was  in  these  '  Reports '  that 
]SIr.  Cock  published,  forty-three  years  ago/  one  of  the  few 
successful  cases  which  are  on  record ;  and  that,  however  far 
from  exhaustive  this  paper  may  be.  Hospital  Reports  would 
seem  a  fitting  place  for  a  collection  of  cases  of  an  injury  which 
while  occurring  in  all  ranks  of  life,  must  chiefly  be  met  with, 
and  if  obscure,  be  elucidated  from  hospital  practice. 

While  the  importance^  of  the  subject  is  shown  abundantly 
by  the  frequency  with  which  it  is  overlooked,  the  apparent 
slightness  of  the  violence  which  sometimes  precedes  so  fatal  an 
accident,  and  the  rapidity  and  suddenness  with  which  death 
often  supervenes,  the  writer  ventures  to  consider  the  usual 
text-book  teaching  insufficient  and  misleading,  for  the  follow- 
ing reason  especially.  According  to  many  of  these  the  sym- 
ptoms of  compression  of  the  brain  by  middle  meningeal 
extravasation  are  clear  and  definite,  and  the  diagnosis  easy. 

'  '  Guy's  Hosp.  Rep.,'  1842,  vol.  vii,  p.  157.  The  sequel  is  in  the  vol.  for  1857, 
p.  364. 

*  "  Injuries  of  the  head  affecting  the  brain  are  difficult  of  distinction,  doubtful 
in  their  character,  treacherous  in  their  course,  and  for  the  most  part  fatal  in 
their  results."— Guthrie,  '  Injuries  of  the  Head,'  p.  1. 
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If  such  compression  of  tlie  brain  occurred  by  itself  the  dia- 
gnosis might  be  a  simple  matter,  but  a  large  number  of  the 
following  cases  show  that  the  same  violence  which  causes  the 
extravasation  often  brings  on  a  severe  and  fatal  concussion,  or 
grave  laceration  and  contusion  of  the  brain,  and  that  thus 
when  a  surgeon  has  to  treat  a  case  of  meningeal  extravasation 
the  symptoms  of  concussion  (from  which  the  patient  may  have 
never  rallied)  may.  be  blended  with  and  obscure  those  of  the 
compression  for  which  he  anxiously  examines ;  or  he  may  be 
called  to  the  case  a  little  later  on,  and  find  the  compression 
symptoms  masked  or  obscured  by  those  of  injury  to  the  brain. 

In  another  point  many  of  the  books  seem  to  mislead  the 
student,  i.  e.  when  they  urge  trephining  as  if  certain  to  be 
successful  if  it  only  be  performed  early.  While  it  is  most 
right  and  necessary,  especially  in  these  days  when  antiseptic 
surgery  has  made  trephining  so  much  safer,  to  give  the  patient 
every  chance  this  operation  may  oifer,  it  must  always  be 
remembered,  what  too  many  of  these  cases  prove,  that  how- 
ever carefully  and  early  this  operation  be  pei'formed,  and 
however  thoroughly  the  compression  be  relieved,  aU  may  be 
rendered  of  no  avail  owing  to  concussion,  contusion,  or  lacera- 
tion of  the  brain  bringing  about  a  fatal  issue. 

The  writer's  thanks  are  due  to  his  colleagues,  past  as  well 
as  present,  for  leave  to  make  use  of  their  cases,  and  to  others 
also,  and  amongst  them  Mr.  Hutchinson,  Sir  J.  Fayrer,  Mi'. 
Beck,  Mr.  Godlee,  Mr.  Plimmer,  Dr.  Watson. 

The  article  has  been  arranged  under  the  following  heads  : 

Some  points  in  the  anatomy  of  the  middle  meningeal  artery ; 
those  parts  of  the  skull  with  which  it  is  in  contact,  and  the 
brain  which  lies  subjacent  to  this  region. 

The  condition  of  things  which  is  liable  to  be  met  with  in  the 
parts  which  are  concerned  in  middle  meningeal  hsemorrhage, 
viz : 

a.  The  condition  of  the  skull. 
j3.  The  condition  of  the  brain. 

y.  The  condition  of  the  middle  meningeal  artery.  The  site 
of  the  lesion  in  it.    Amount  and  condition  of  the  clot,  &c. 

Classification  and  grouping  of  cases  of  middle  meningeal 
hsemorrhage,  according  to  their  hopefulness  for  trephining, 
into  three  groups.  A,  B,  and  C,  viz. : 
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A.  The  most  hopeful  cases,  in  number  twenty-seven. 

B.  Less  hopeful  cases,  in  number  twenty. 

C.  Cases  probably  hopeless  from  the  first,  in  number  twenty- 
three. 

Symptoms  of  middle  meningeal  haemorrhage. 
Diagnosis  from  other  conditions  producing  somewhat  similar 
symptoms. 
Treatment. 
Prognosis. 

Some  points  in  the  anatomy  of  the  middle  meningeal  artery  : 
those  parts  of  the  skull  with  which  it  is  in  contact,  and  the  hrain 
ivhich  lies  subjacent  to  this  region. — The  largest  of  the  branches 
of  the  internal  maxillary,  and  by  far  the  chief  of  the  arteries 
which  supply  the  dura  mater,  the  middle  meningeal,  having 
entered  the  skull  by  the  foramen  spinosum,  runs  backwards  a 
little  way  and  then,  ascending  quickly,  divides  into  two  main 
trunks,  an  anterior  and  larger,  which  runs  upwards  and 
forwards  to  the  anterior  inferior  angle  of  the  parietal  bone, 
in  which  it  forms  a  deep  groove,  frequently  a  perfect  canal, 
and  a  posterior,  which  runs  backwards  across  the  squamous 
part  of  the  temporal.  The  anterior  afterwards  divides  into 
branches,  usually  two,  long  and  flexuous  ;  the  further  distribu- 
tion of  which  division  varies  much.  Sometimes  (fig.  1,  PI.  IV) 
they  subdivide  but  little,  at  other  times  (fig.  2,  PI.  TV)  the  sub- 
division of  the  branches  of  the  anterior  part  of  the  middle 
meningeal  is  far  more  complex  and  minute,  and  the  parietal 
bone  is  covered  with  a  close  network  of  ramifying  vessels. 
Another  point  of  practical  importance  is  that  the  posterior 
division  of  the  middle  meningeal  artery  nearly  always  runs 
across  the  squamous  part  of  the  temporal  bone  with  a  horizontal 
sweep,  this  bone  being  the  very  thinnest  part  of  the  vertex 
of  the  skull. 

Further  examination  shows  that  the  anterior  inferior  angle 
of  the  parietal  bone  which  is  grooved  or  tunneled  by  the 
anterior  and  chief  division  of  the  middle  meningeal  artery  is 
another  very  thin  spot  in  the  side  of  the  vault  of  the  skull ; 
this  being  accounted  for  by  the  fact  that,  owing  to  its 
prolongation  downwards,  it  is  the  point  of  the  bone  farthest 
removed  from  the  eminence  or  centre  of  ossification,  and  that 
it  is  entirely  wanting  in  diploe. 
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This  weakness  is  compensated  for  no  doubt  by  the  way  in 
which  this  anterior  inferior  angle  is  overlapped  by  the  great 
wing  of  the  sphenoid,  but  it  will  be  pointed  out,  pp.  5  and 
6,  that  the  way  in  which  this  same  angle  is  wedged  in  may 
cause  vibrations,  and,  in  case  of  greater  violence,  fractures  to 
choose  this  part  of  the  skull  as  a  path  by  which  they  may  travel 
down  into  the  base. 

Attention  has  been  drawn  to  the  important  thinness  of  the 
squamous  part  of  the  temporal  and  the  anterior  inferior  angle 
of  the  parietal ;  if  a  skull  which  has  been  bisected  antero- 
posteriorly  be  examined  from  within  it  will  be  found  that 
though  the  bones  are  of  quite  average  thickness  elsewhere, 
there  is  often  striking  thinness  and  translucency  along  the 
track  of  the  above-mentioned  branches  of  the  middle  meningeal 
(fig.  3,  PI.  IV) .  The  importance  of  these  weak  spots  is  manifest, 
as  they  and  the  arterial  branches  which  are  in  their  close 
vicinity  may  be  easily  reached  by  "  starring  "  lines  which  will 
find  their  way  into  them  from  a  fracture  which  is  actually  at 
some  distance  off.  The  minuteness  and  extent  of  the  fissure 
fractures  which  so  frequently  are  found  to  have  opened  the 
middle  meningeal  are  alluded  to  at  p.  12.  Furthermore  this 
thinness  of  the  side  of  the  skull,  which  is  always  met  with  over 
the  anterior  inferior  and  indeed  all  the  lower  part  of  the 
pai'ietal  bone,  and  the  squamous  part  of  the  temporal,  and 
which  is  often  present  along  the  great  branches  of  the  artery, 
readily  accounts  for  the  very  slight  injury  which  occasionally 
serves  to  bring  about  rupture  of  the  middle  meningeal  artery, 
e.  g.  in  Cases  1,  2,  3,  and  4. 

The  writer  would  venture  to  point  out  here  that  perhaps  we 
do  not  pay  sufficient  attention  to  the  varying  thickness  of 
skulls.  He  does  not  now  refer  to  the  varying  thickness  of 
the  same  skull  at  different  points,  but  to  the  importance  of 
remembering  that  while  the  average  thickness  maybe,  as  given 
by  Mr.  Holden,^  about  one  fifth  of  an  inch  we  have  occasionally 
to  deal  with  skulls  whose  thickness  is  very  different,  and  that 
quite  apart  from  questions  of  age  and  of  diploe.  Thus  in  Case 
30,  p.  62,  the  skull  was  so  extremely  thin  over  the  anterior 
inferior  angle  of  the  parietal  bone  that  the  crown  of  bone  was 
cut  through  over  almost  the  entire  circle,  with  only  six  half 
1  '  Landmarks,  Medical  aud  Surgical,'  p.  5. 
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turns  of  the  trephine  handlOj  the  pin  having  been  withdrawn 
after  the  fourth.  On  the  other  hand,  as  an  instance  of  an 
exceedingly  thick  and  dense  skull,  Mr.  Hutchinson^  relates  a 
case  in  which  after  a  fall  in  the  street,  haemorrhage  into  the 
arachnoid  cavity  had  led  to  fatal  compression.  His  words  are  : 
"  It  seemed  probable  that  in  this  case  the  great  strength  of  the 
calvaria  had  permitted  the  reception  of  a  very  severe  blow  or 
fall  without  fracture ;  and  that  in  consequence  blood-vessels 
had  been  ruptured  at  various  places,  and  the  lateral  sinus  had 
given  way." 

Turning  for  a  moment  from  the  anatomy  of  the  parts  con- 
cerned in  the  extravasation  to  the  violence  which  causes  it,  we 
shall  see  later  on  that  this,  as  is  so  common  in  head  injuries,  is 
of  two  kinds.  In  one  class  of  cases  the  injury  is  localized  to  the 
side  of  the  head,  perhaps  to  the  parietal  or  squamous  bone  only, 
as  in  cases  of  some  slight  tap  or  blow,  or,  where  the  violence  is 
greater  and  causes  a  fracture,  perhaps  compound,  with  depres- 
sion, the  bones  now  implicated  being  the  parietal,  the  squa- 
mous, and  the  frontal  slightly,  and  the  mischief,  though  more 
extensive,  being  still  over  the  middle  meningeal  area.  It  is  in 
this  class  of  meningeal  extravasation  that  the  surgeon  will 
make  use  of  the  trephine  and  elevator  with  greatest  hope, 
though  in  the  latter  cases,  owing  to  the  depression  and  greater 
violence,  there  will  be  grave  risk  of  the  presence  of  rupture  of 
more  than  one  branch  of  the  middle  meningeal,  of  laceration 
of  the  dura  mater,  and  contusion  of  the  brain  being  present  at 
the  time,  and  of  the  subsequent  onset  of  ostitis  and  arachnitis. 
In  the  other  class  the  injury  which  causes  the  extravasation  is 
of  a  much  more  serious  kind,  inasmuch  as  it  is  only  part  of 
another  fracture  which,  starting  from  some  spot,  usually  in  the 
vault,  implicates  as  it  runs  downwards  into  the  base  of  the  skull 
the  middle  meningeal  artery. 

The  shock  of  a  blow  which  falls  on  the  upper  part  of  the 
parietal  bone,  not  suflaciently  violent  to  cause  a  fracture,  will 
be  weakened  by  the  sutures  between  the  parietal  and  its  fellow, 
the  occipital  and  frontal  bones,  and  will  be  further  dissipated  by 
being  carried  down  along  the  posterior  and  anterior  angles  of 
the  parietal  bones  till  it  is  finally  dispersed  and  lost  in  the 

1  '  Lend.  Hosp.  Reports,'  vol.  iv,  p.  24.    The  whole  case  is  quoted  at  p.  145  of 
this  paper. 
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masses  of  cancellous  tissues  whicli  it  meets  with  in  the  mastoid 
and  frontal  bones,  from  which,  as  from  abutments,  the  parietal 
bone  springs  like  an  arch. 

But  a  blow  too  violent  to  be  weakened  and  dissipated  by  the 
above  means,  as  from  a  fall  from  a  height  on  to  the  head  where 
the  cranial  bones  are  violently  compressed  between  the  ground 
and  the  weight  of  the  trunk,  is  very  Kkely  to  cause  a  fracture 
which,  running  down  through  the  middle  meningeal  area,  i.  e. 
the  parietal,  squamous;  and  great  wing  of  sphenoid,  and 
rupturing  an  arterial  branch,  makes  its  way  into  the  middle 
fossa  and  inflicts  the  further  grave  injury  of  fracture  of  the 
base  of  the  skull.  Vice  versa  a  fracture  beginning  in  the  base 
of  the  skull  and  involving  the  sphenoid  bone  may  send  a  fissure 
upwards  and  outwards  through  the  thin  spot  represented  by 
the  anterior  inferior  angle  of  the  parietal  bone  and  thus  cause 
a  rupture  of  the  artery. 

The  importance  of  the  above  facts,  the  evident  result  which 
they  have  of  interfering  with,  and  adding  diflBculties  to,  the 
diagnosis,  and  of  rendering  grave  the  prognosis  by  the  com- 
plicated injuries  which  they  produce,  need  only  be  alluded  to 
here. 

Before  considering  what  part  of  the  brain  is  subjacent  to 
the  middle  meningeal  area,  it  will  be  well  to  recall  the  land- 
marks of  the  chief  sutures  which  are  met  with  between  the 
bones  in  that  region. 

The  point  where  the  coronal  suture,  the  anterior  limit  of  the 
parietal  bone,  leaves  the  sagittal  may  be  found  by  drawing  a 
line  from  a  point  just  in  front  of  the  external  auditory  meatus 
straight  upwards  on  to  the  vertex;  from  this  point,  the 
bregma  (Woodcut  1*),  the  coronal  suture  runs  downwards  and 
forwards  roughly  speaking  to  the  middle  of  the  zygomatic 
arch,  or  more  exactly,  to  join  the  temporal  part  of  the  great 
wing  of  the  sphenoid,  which^it  meets  an  inch  and  a  half  above 
the  zygoma  and  not  quite  an  inch  behind  the  external  angular 
process  of  the  frontal  bone.  Fig.  3,  PI.  IV,  shows  what  has 
been  pointed  out  at  p.  4,  the  thinness  of  the  bone  in  the 
neighbourhood  of  the  coronal  suture,  just  behind  which  large 
branches  of  the  middle  meningeal  artery  are  running. 

The  occipito-parietal  or  lambdoidal  suture  (Woodcut  1**), 
the  posterior  limit  of  the  parietal  bone,  will  be  marked  out  by 
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a  line  whicli  starts  fi'om  a  point  two  and  three  quarter  inches 
above  the  external  occipital  protuberance^  and  runs  forwards 
and  downwards  to  its  termination,  which  will  be  found  on  a 
level  with  the  zygoma,  an  inch  and  a  quarter  behind  the 
pinna. 

Owing  to  the  irregularity  of  its  curve  and  serrations,  the 
Hne  of  the  squamoso-pai'ietal  suture  (Woodcut  1***)  is  not 
quite  so  easy  to  mark.  Its  highest  point  is  usually  an  inch 
and  three  quarters  above  the  zygoma.  ' 


WOODOTTT  1. 


*  The  bregma,  or  point  where  the  coronal  suture,  the  anterior  limit  of  the 
parietal  bone,  leaves  the  sagittal  suture. 

•*  The  occipito-parietal  suture  or  posterior  limit  of  the  parietal  bone. 
***  Squamoso-parietal  suture  or  inferior  limit  of  the  parietal  bone. 

Lastly,  before  leaving  the  anatomy  of  the  middle  meningeal 
area,  it  will  be  well  worth  while  to  consider  that  part  of  the 
brain  which  lies  subjacent.  For,  as  is  well  known,  this  portion, 
mcluding  as  it  does  the  fissure  of  Eolando  and  its  contiguous 
convolutions,  contains  the  motgr  area,  and  it  will  bo  shown 
later  on,  that  one  element  of  difficulty  in  the  diagnosis  and 
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treatment  of  ruptured  middle  meningeal  artery  is  the  injury 
which  may  be  simultaneously  inflicted  on  the  brain. 

The  writer  knows  of  no  better  way  of  remembering  the 
chief  convolutions  and  fissures  which  enter  into  the  above  area 
than  that  described  by  Dr.  Reid  in  a  paper  in  the  '  Lancet '  ^ 
from  which  Woodcut  2  is  taken.  With  it  may  be  compared 
Woodcut  1,  taken  from  Dr.  J.  B.  Roberts's  paper^  on  '  The 
Operative  Surgery  of  Human  Brain/  as  it  shows  the  relation 

Woodcut  2. 


+  Most  prominent  part  of  parietal  eminence.  /.  R.  Fissure  of  Rolando.  Sy. 
f.  Sylvian  fissure.  Sy.  h.f.  Horizontal  limb  of  Sylvian  fissure.  The  ascending 
limb  would  start  two  inches  behind  and  a  little  above  the  external  angular 
process,  running  straight  up  for  an  inch  between  the  letters  a  and/,  of  Sy.  a.f. 
1  and  2  fr.f.  First  and  second  frontal  fissures.  1,  2,  3/r.  c.  First,  second,  and 
third  frontal  convolutions.  1  and  2  t.  s.f.  First  and  second  temporo-sphenoidal 
fissures.    1,  2,  3  t.  s.  e.  First,  second  and  third  temporo-sphenoidal  convolutions. 

of  the  chief  centres  met  with  in  the  middle  meningeal  area  to 
the  surface  of  the  skull,  and  the  sutures  which  have  been  de- 
scribed on  pp.  6  and  7  as  extending  into  that  area. 

The  following  are  the  chief  directions  given  by  Dr.  Reid  : 
Fissure  of  Sylvius  (Woodcut  2,  Sy.  f,  Sy.  a.f,  Sy.  h.f).— 
1  Sept.  27th,  1884,  p.  539.         '  '  Auuals  of  Surgery,'  Sept.,  1885,  p.  118. 
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Draw  a  line  from  a  point  an  inch  and  a  quarter  behind  the 
external  angular  process  of  the  frontal  bone  to  a  point  three 
quarters  of  an  inch  below  the  most  prominent  part  of  the 
parietal  eminence.  Measuring  from  before  backwards^  the 
first  three  quarters  of  an  inch  of  this  line  will  represent  the 
main  fissure,  and  the  rest  of  the  line  will  give  the  horizontal 
limb.  The  ascending  limb  will  start  two  inches  behind  and 
slightly  above  the  external  angular  process,  and  run  vertically 
upwards  for  about  an  inch. 

Fissure  of  Rolando  (Woodcut  2,f.  R). — To  find  this  and,  at 
the  same  time,  the  ascending  frontal  and  parietal  convolutions 
first  find  the  longitudinal  fissure  (Woodcut  2,  longit.  fis.)  (a  line 
running  from  the  root  of  the  nose  to  the  external  occipital 
protuberance),  and  the  horizontal  limb  of  the  fissure  of 
Sylvius,  next  from  a  base  line  running  through  the  lowest  part 
of  the  infra-orbital  margin  and  the  centre  of  the  external 
auditory  meatus  draw  two  perpendicular  lines  to  the  top  of  the 
cranium,  one  (d  e)  from  the  depression  in  front  of  the  external 
auditory  meatus,  and  another  (i"  g)  from  the  posterior  border 
of  the  mastoid  process.  We  shall  then  have  desci'ibed  on  the 
surface  of  the  head  a  four-sided  figure  bounded  above  and 
below  by  the  lines  for  the  longitudinal  fissure  and  horizontal 
limb  of  the  fissure  of  Sylvius  respectively,  and  in  front  and 
behind  by  the  two  perpendicular  lines.  If  we  now  draw  a 
diagonal  line  (/.  R.]  from  the  posterior  superior  to  the  anterior 
inferior  angle  of  this  space,  the  line  will  lie  over  the  fissure  of 
Eolando. 

In  the  majority  of  cases  the  fissure  of  Rolando  does  not 
actually  run  into  the  fissure  of  Sylvius,  a  convolution  bulging 
across  at  that  point,  hence  the  lowest  half  inch  or  so  of  the 
line  would  cross  the  convolution.^ 

The  frontal  lobe  (the  posterior  part  of  which  enters  into 
the  middle  meningeal  area)  will  be  bounded  above  by  the  longi- 

»  Prof.  Thane  ('  Erichsen'a  Surgery,'  i,  p.  731)  gives  the  following  directions 
for  finding  the  fissure  of  Rolando:  "  The  upper  end  of  the  sulcus  of  Rolando  is 
found  about  half  an  inch  behind  a  point  midway  between  the  root  of  the  nose 
and  the  external  occipital  protuberance,  its  lower  end  is  close  to  the  posterior 
limb  and  about  an  inch  behind  the  bifurcation  of  tlic  fissure  of  Sylvius.  The 
bifurcation  of  the  fissure  of  Sylvius  corresponds  to  a  point  one  and  a  quarter 
inches  behind  and  one  quarter  of  an  inch  above  the  level  of  the  external  angular 
prrxiess  of  the  frontal  bone." 
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tudinal  fissure^  below  by  the  line  for  the  trunk  and  horizontal 
limb  of  the  Sylvian  fissul-e,  behind  by  the  fissure  of  Rolando, 
and  in  front  by  a  line  just  above  and  parallel  with  the  supra- 
orbital margin.  A  line  drawn  from  the  supra-orbital  notch 
backwards  to  within  three  quarters  of  an  inch  of  the  fissure  of 
Rolando  and  parallel  with  the  line  for  the  longitudinal  fissure 
will  indicate  the  first  frontal  fissure.  The  frontal  part  of  the 
temporal  ridge  will  indicate  the  second  frontal  fissure.  The 
first,  second,  and  third  frontal  convolutions  will  thus  be  mapped 
out.  The  ascending  frontal  convolution  {asc.  fr.  conv.,  Wood- 
cut 2)  will  occupy  a  space  about  three  quarters  of  an  inch 
broad,  parallel  with  and  in  front  of  the  line  for  the  fissure  of 
Rolando. 

The  parietal  lohe. — The  ascending  parietal  convolution  {as. 
par.  conv.,  Woodcut  2)  is  the  only  one  which  enters  import- 
antly into  the  middle  meningeal  area  ;  it  lies  parallel  with  and 
behind  the  fissure  of  Rolando,  between  it  and  the  parietal 
eminence. 

As  the  arrangement  of  the  other  convolutions  which  form 
the  parietal  lobe  is  somewhat  variable,  and  as  the  branches  of 
the  middle  meningeal  artery  have  ceased  to  be  of  any  size  by 
the  time  they  reach  the  parietal  eminence  behind  which  most 
of  the  parietal  lobe  lies,  it  has  not  seemed  worth  while  to  give 
the  careful  directions  of  Dr.  Reid  for  mapping  out  the  rest  of 
this  lobe  and  its  convolutions. 

Temporo-sphenoidal  lobe  (Woodcut  2). — A  line  running 
about  an  inch  below  and  parallel  with  the  main  trunk  and 
horizontal  limb  of  the  fissure  of  Sylvius  will  indicate  the  first 
temporo-sphenoidal  fissure,  and  another  about  three  quarters 
of  an  inch  below  and  parallel  with  the  last  will  indicate  the 
second.  Thus,  the  first,  second,  and  third  temporo-sphenoidal 
convolutions  will  be  mapped  out. 

The  conditions  which  are  liable  to  be  met  with  in  the  parts 
concerned  in  middle  meningeal  hsemorrhage  : 

1.  The  condition  of  the  slcull.—W\A\e  in  the  great  majority 
of  cases  the  skull  is  fractured,  and  the  middle  meningeal 
or  one  of  its  chief  branches  laid  open  where  the  fracture 
crosses  the  vessel,  the  existence  of  a  fracture  is  not  necessary 
for  the  production  of  middle  meningeal  hemorrhage.  Thus, 
in  the  two  cases  of  Mr.  Erichsen  (2  and  3,  pp.  19  and  20),  in 
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which  fatal  laceration  of  the  artery  took  place  from  very  slight 
injury,  no  fracture  existed.  In  Mr.  -Cock's  most  interesting 
and  successful  case,  already  published  in  these  '  Eeports/^ 
it  is  stated  that  "not  the  slightest  evidence  of  any  frac- 
ture could  be  detected  "  after  reflecting  the  soft  parts  previous 
to  trephining.  Again,  in  the  case  of  G.  M— ,  recorded  p.  96, 
■while  all  three  fossas  of  the  skull  were  fractured  on  the  left 
side  no  meningeal  extravasation  occurred  on  this  side  of  the 
skull,  though  it  was  so  severely  damaged.  The  post-mortem 
record  goes  on  to  state  :  The  left  temporo-sphenoidal  lobe  was 
much  bruised,  "  but  not  nearly  so  much  as  on  the  right  side  and 
corresponding  spot.  Here  the  convolutions  were  extensively 
pulped  and  the  middle  fossa  lined  by  a  considerable  thickness 
of  clot.  On  scraping  this  away  carefully  a  branch  of  the 
middle  meningeal  artery  was  found  to  be  torn.  How  this 
occurred  it  is  diflScult  to  say,^  as  there  was  no  fracture  what- 
ever on  this  side." 

As  bearing  upon  this  subject  of  middle  meningeal  haemor- 
rhage xoithout  fracture,  it  may  be  mentioned  here  that  Sir  0. 
Bell  long  ago^  pointed  out  that  this  form  of  extravasation 
may  take  place  without  any  fracture  being  present.  The 
following  are  his  words  : — "  It  is  extraordinary  that  anyone 
who  has  ever  raised  the  skull-cap  in  dissection,  and  felt  the 
strength  of  the  universal  adhesions  of  the  dura  mater  to  the 
lower  surface  of  the  bone,  could  for  an  instant  believe  that 
the  arteria  meningea  media  has  power  .of  throwing  out  its 
blood  to  the  effect  of  tearing  up  these  adhesions  from  the 
entire  half  of  the  cranium  !  Strike  the  skull  of  the  subject 
with  a  heavy  mallet;  on  dissecting  you  find  the  dura  mater 
to  be  shaken  from  the  skull  at  the  point  struck.  Repeat  the 
experiment  on  another  subject,  and  inject  the  head  minutely 
with  size  injection,  and  you  will  find  a  clot  of  the  injection 
lying  betwixt  the  skull  and  dura  mater  at  the  part  struck, 
and  having  an  exact  resemblance  to  the  coagulum  found  after 
violent  blows  on  the  head.    I  imagine  this  is  conclusive." 

'  Vol.  vii,  1842,  p.  157,  and  sequel,  1857,  p.  364.    See  also  p.  28  of  this  paper. 

'  The  dura  mater  was  probably  here  detached  by  contrecoup,  sufficiently  to 
injure  the  artery  and  produce  extravasation,  as  is  explained  by  Sir  C.  Bell's 
experiments. 

»  '  Surg.  Observ,,'  1816,  pp.  466-7. 
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On  tte  other  hand,  one  of  the  most  recent  writers  on  head 
injuries,  Dr.  Nancrede,  '  International  Encyclopaedia  of 
Surgery/  vol.  v,  p.  45,  writes  as  follows :  From  whatever 
source  proceeding  the  haemorrhage  is  large  in  amount  from 
the  extensive  coexistent  separation  of  the  dura  mater."  And 
in  footnote  2,  same  page,  "  Although  the  primary  separation 
effected  by  the  blood  is  the  chief  factor  in  this  condition,  yet 
a  collection  of  fluid  blood,  once  formed  between  the  dura 
mater  and  the  bone  and  communicating  with  an  open  artery, 
must,  upon  well-known  hydrostatic  principles,  tend  to  extend 
and  to  dissect  off  the  membrane  still  further  until  clotting 
occurs." 

This  primary  detachment  of  the  dura  mater  to  which  the 
meningeal  extravasation  is  secondary  will  account  for  those 
cases,  e.g.  those  quoted  by  Mr.  Erichsen,  in  which  no  fracture 
was  present.  In  that  of  the  child.  Case  2,  p.  19,  such  primary 
detachment  of  the  dura  mater  is  at  first  surprising,  as  the 
adhesions  between  the  membrane  and  the  skull  are  known  to 
be  greater  in  early  life  than  in  adults.  But,  as  bearing  on 
this  point,  the  bone  at  this  time  of  life  would  be  more  yielding, 
and  thus  would  escape  the  chief  stress  of  the  injury.^ 

Where  a  fracture  does  exist  it  may  be  incomplete,  i.e. 
through  only  one  table.  Thus  in  Case  1,  p.  18,  "no  fracture  of 
the  external  table  existed,  but  a  slight  crack  extended  across 
the  internal  plate."  In  Mr.  Plimmer's  case,  p.  20,  there 
was  a  fracture,  incomplete,  of  the  right  parietal  bone." 

In  cases,  again,  where  a  fracture  exists  and  implicates  both 
tables  of  the  skull,  it  may  be  most  minute,  quite  impossible  to 
feel  through  even  a  thin  scalp,  and  not  readily  recognisable, 
even  when  the  periosteum  is  reflected.  Thus  in  a  case 
recorded  by  Mr.  Cock,  p.  34,  "  there  was  a  minute  fracture  of 
the  parietal  bone the  same  condition  of  things,  a  mere 

'  Mr.  Davies-Colley  has  kindly  drawn  my  attention  to  an  explanation  of  the 
above  facility  with  which  the  dura  mater  may  be  separated,  whether  by  a  blow  or 
by  an  extravasation  consequent  on  the  blow  from  the  cranial  bones.  It  is  the 
explanation  of  M.  Tillaux  that  the  adhesions  between  the  dura  mater  and  the 
bone  are  particularly  weak  in  the  temporal  fossa.  The  following  are  his  words  : 
(•  Anatomic  Topographique,'  p.  43),  "  Et  reraarquons  que  la  point  du  crane  oil 
cette  adherence  est  le  plus  faible,  ou  elle  est  presque  nuUe,  c'est  precisement  la 
fosse  temporale,  c'est-il-dire  I'endroit  oil  le  trouvent  les  branches  principales  de 
I'artSre  meuing6e  moyenne." 
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thread-like  fissure,  was  met  with  in  the  parietal  and  temporal 
bones  of  the  case  recorded  by  the  writer,  p.  62.^ 

The  above  facts  as  to  the  possibility  of  a  fracture  being 
absent,  or,  if  present,  incomplete  or  minute,  show  how  impera- 
tive it  is  to  persist  in  trephining  where  the  history  and  symptoms 
point  to  middle  meningeal  extravasation,  though  locally  there 
may  be  no  external  manifestations  of  it. 

In  the  great  majority  of  cases  not  only  is  a  fracture  present, 
but  it  is  of  grave  extent  (Woodcut  4).  Thus  out  of  seventy 
cases  of  middle  meningeal  haemorrhage  a  fracture  was  present 
in  sixty-two.  Of  these  sixty-two  the  fracture  implicated  base 
as  well  as  vault  in  no  fewer  than  thirty-eight.  In  four  cases  it 
is  stated  that  there  was  no  fracture ;  in  three  (which  recovered) 
no  fracture  could  be  detected,  and  in  one  only  is  there  no 
evidence  as  to  whether  a  fracture  existed  or  not. 

2.  Condition  of  the  brain. — It  has  just  been  shown  how  fre- 
quently, in  thirty-eight  out  of  sixty-two  cases,  the  base  of  the 
skull  is  involved  in  the  fracture  which  causes  the  extravasa- 
tion. It  is  a  point  of  some  practical  importance  that  these 
fractures  of  base  do  not  necessarily  mean  any  such  lesion  as 
ecchymosis  or  contusion  of  the  brain.  Concussion  and  com- 
pression had  of  course  been  inflicted  in  all,  but  in  nineteen  out 
of  the  thirty-eight  cases  in  which  the  fracture  implicated  the 
base,  bruising  and  laceration  of  the  brain  were  either  absent 
altogether,  or  were  slight  or  trivial. 

Looking  at  the  condition  of  the  brain,  from  another  point 
of  view,  not  now  in  its  relation  to  the  fracture,  out  of  seventy 
cases  of  middle  meningeal  haemorrhage  the  condition  of  the 
brain  is  not  mentioned 

In  25,  in  ten  of  which  recovery  took  place. 

In  12  it  is  stated  that  there  was  no  bruising  of  brain,  i.e.  no 
injury  to  it  beyond  compression. 

In  15  the  bruising  is  "'slight,"  "'trifling,"  or  "trivial." 

In  8  there  is  simply  mention  of  "  bruising,"  or  "  ecchy- 
mosis." 

In  10  the  ecchymosis  or  contusion  are  described  as  "  gi-eat^" 
"extensive,"  "severe,"  &c. 

70 

'  Other  similar  cases  will  be  found  recorded  at  pp.  145,  148. 
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In  tills  third  group  of  cases  where  the  brain  is  much 
injured^  the  contusion  and  laceration  will  be  found  not,  as  a 
rule,  where  the  brain  is  depressed  and  flattened  at  the  site  of 
fracture  and  extravasation,  but  on  the  under  surface  of  the 
temporo-sphenoidal  lobes,  especially  that  opposite  to  the  frac- 
ture, and  the  frontal  lobes  j  the  brain  tissue  in  these  parts, 
which  bear  the  chief  stress  of  the  injury,  being  not  unfre- 
quently  pulped,  even  to  the  depth  of  an  inch.  In  two  of  the 
ten  cases  of  severe  injury  to  the  brain  the  ventricular  fluid 
was  bloody,  and  in  one  of  these  the  septum  lucidum  was  torn. 

In  one  case  of  Mr.  Hutchinson's,  quoted  at  p.  69,  he  pointed 
out  the  exceeding  paleness  of  the  brain-substance,  and 
remarked  that  in  all  probability  the  manner  in  which  concus- 
sion proves  fatal  is  by  squeezing  the  blood  out  of  the  brain- 
substance. 

3.  Condition  of  middle  meningeal  artery.  Site  of  lesion  in  it. 
Amount  and  condition  of  clot,  Sfc. — While  in  the  great 
majority  of  cases  it  is  possible,  by  the  aid  of  a  bristle  or  fine 
wire,  or  by  injecting  water  along  the  common  carotid,  to  prove 
the  existence  of  a  laceration  in  the  middle  meningeal  artery 
or  one  of  its  branches,  and  to  detect  its  exact  site ;  in  one  or 
two  out  of  the  number  of  fatal  cases,  viz.  sixty,  on  which 
this  paper  is  based,  it  is  stated  that  no  laceration  of  the  artery 
could  be  detected,  though  large  extravasations  were  present. 
In  such  cases  it  must  be  small  branches  or  terminal  ones 
which  are  injured  either  by  the  line  of  fracture  crossing  them, 
or  by  the  concussing  violence  of  the  fracture  which  causes 
detachment  of  the  dura  mater  which  supports  them. 

It  will  not  be  surprising  if  an  examination,  as  opportunity 
offers,  of  a  larger  number  of  cases  shows  that  lesion  of  the 
trunk  or  a  large  branch  of  the  middle  meningeal  artery  causes 
considerable  hgemorrhage  and  coma  not  long  delayed,  and  on 
the  other  hand  a  rupture  of  one  or  more  small  branches  will 
be  followed  by  a  smaller  heemorrhage,  perhaps  arrested  and 
then  repeated,  and  that  consequently  the  coma  of  these  cases 
will  be  delayed  and  less  marked,  p.  114. 

An  examination  of  the  cases  in  which  a  laceration  of  the 
artery  or  its  branches  was  found,  shows,  the  writer  thinks, 
that  in  cases  of  this  haemorrhage  the  trunk  of  the  artery  has 
had  somewhat  of  an  undue  prominence  given  to  it,  thus  ; 
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In  tliree  cases  the  anterior  division  was  injured. 

In  seven  cases  the  posterior  division  was  injured. 

In  fourteen  cases  it  was  "  a  branch  "  or  "  branches." 

In  only  two  is  it  the  trunk  which  is  specified  as  injured^  but 
in  four  others  this  was  probably  the  case.  In  nineteen  it  is 
only  "the  middle  meningeal"  which  is  mentioned.  In  the 
remaining  cases  there  is  no  evidence  to  show  what  part  of  the 
vessel  was  opened. 

The  writer  draws  attention  to  the  above  facts  as  he  con- 
siders that  as  the  trunk  of  the  artery  is  comparatively  seldom 
injured  the  directions  usually  given  for  trephining  over  the 
trunk  are  somewhat  misleading,  and  that  the  site  usually 
given  for  trephining,  viz.  half  an  inch  above  the  level  of  the 
external  angular  process,  and  an  inch  and  a  half  behind  this 
process^  should  be  reserved  for  cases  where  the  pupil  on  the 
side  of  the  head  injured  is  widely  dilated,  thus  indicating  that 
the  coagulum  is  extending  low  down,  and  causing  pressure 
upon  the  third  nerve,  p.  126. 

4.  Mode  of  extravasation. — The  following  cases  will  show 
that  this  may  take  place  in  at  least  three  ways,  viz. 

(a)  Cases  in  which  the  extravasation  is  rapid,  and  quickly 
fatal. 

(j3)  Cases  in  which  the  extravasation  is  delayed  for  some 
time. 

(7)  Cases  in  which  the  extravasation  takes  place  in  two 
stages,  the  first  slight  and  producing  no  coma. 

Amount  and  condition  of  coagulum. — Two  to  three  ounces  is 
a  common  quantity  to  find  mentioned  in  the  accounts  of  the 
post-mortem  examinations  of  these  cases.  In  one  the  quantity 
is  four  ounces  and  in  the  writer's  second  case,  p.  63,  quite 
four  ounces  were  removed  at  the  time  of  the  trephining,  but 
fully  another  ounce  appeared  to  be  left  behind.  In  one  case 
the  quantity  mentioned  is  six  ounces,  and  here  death  took 
place  an  hour  and  a  half  after  the  admission  of  the  patient.2 
In  one  extraordinary  case.  No.  19,  p.  41,  the  quantity  is 
stated  to  have  been  eight  or  nine  ounces  on  either  side  of  the 
head. 

The  colour  of  the  clot  is  nearly  always  dark,  usually  black,  • 

'  Holden, '  Landmarks,  Medical  and  Surgical,'  3rd  edit.,  p.  5. 
'  Case  44,  p.  81. 

2 
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this  being,  perhaps,  due  to  the  facts  that  the  accompanying 
veins  are  opened  as  well  as  the  artery,  that  as  soon  as  compres- 
sion takes  place  both  the  arterial  and  venous  currents  are  inter- 
fered with  but  with  dilierent  results,  the  former  being  gradually 
diminished  until  the  clot  is  removed,  when  it  may  break  out 
again^  but  the  venous  blood  continuing  to  escape  as  the  dura 


Woodcut  3. 


Middle  meningeal  heemorrhage  in  a  patient  of  Mr.  Hilton's.  Drawing  80'" 
Guy's  Hospital  Museum.  The  ruptured  meningeal  artery  was  situated  just  iu 
front  of  the  trephine  opening.  The  hone  was  trephined  with  relief ;  afterwards 
blood  passed  from  the  corpus  striatum  into  the  lateral  and  so  to  the  fourth 
ventricle.  The  symptoms  preceding  death  were  diflSculty  of  deglutition  and 
respiration. 

mater  becomes  loaded  with  blood  owing  to  the  local  pressure 
on  the  middle  meningeal  vein  below,  and  also  from  the 
interference  with  the  venous  circulation  generally  which  is 
caused  by  the  embarrassed  respiration. 

Whatever  the  clots  may  be  likened  to  in  shape,  viz.  to  a  cake 
or  disc,  they  are  always  thick  in  the  centre,  often  an  inch  thick, 
thinning  away  towards  their  defined  margins. 

They  are  frequently  as  large  as  an  adult  palm,  and  extend 
as  far  as  the  finger  can  reach,  even  after  the  trephine  opening 
has  been  freely  enlarged.^ 

Their  consistence,  when  poured  out  slowly,  is  firm,  dry, 
lacking  in  serum,  granular,  and  not  easily  broken  down. 

'  See  the  account  in  Cases  19  and  28,  pp.  43,  55. 
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When  the  extravasation  takes  place  rapidly  as  from  the  trunk, 
or  one  of  the  chief  divisions,  the  clot  is  soft  like  black-currant 
jelly,  and  adheres  much  less  firmly  to  the  bone  and  dura  mater 
than  in  the  foi-mer  case. 


Woodcut  4.' 


Middle  meningeal  hsemorrhage  with  extensive  fracture  of  the  skull.    Prep.  1593*' 

Guy's  Hospital  Museum. 

Occasionally  the  consistence  is  twofold ;  in  part  firm  and 
tough,  in  part  soft,  jelly-like,  and  recent. 

It  will  be  shown,  later  on,  how  the  consistence  of  the  clots 
may  be  affected  by  the  history  of  the  case. 

Cases  of  middle  meningeal  hemorrhage. — These  fall  into  the 
three  following  groups  : 

A.  The  most  hopeful  cases  for  trephining. — Violence  compara- 
tively slight.  Laceration  of  middle  meningeal  artery,  or  its 
branches.  Fracture  of  skull,  if  present,  slight  and  localized  to 
side  of  skull,  i.  e.  not  implicating  base.    Compression,  but 

1  For  this  woodcut  I  am  indebted  to  Mr.  Hogarth,  an  accomplished  draughts- 
man as  well  as  a  most  competent  drcs»er. 
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little  01'  no  contusion  or  laceration  of  brain.  Twenty-seven 
cases. 

B.  Less  hopeful  cases. — ^Violence  greater.  Laceration  of 
middle  meningeal  or  its  branches.  Fracture  implicating  base, 
i.e.  middle  fossa.  Some  injury  to  brain,  but  this  only  trivial. 
Twenty  cases. 

C.  Oases  probably  hopeless  from  the  first. — Violence  very 
great.  Laceration  of  middle  meningeal  artery  or  its  branches. 
Fracture  of  skull  very  extensive,  perhaps  implicating  several 
bones  and  sutures,  both  in  vault  and  base.  Injury  to  bi'ain 
very  severe.    Twenty-three  cases. 

A.  The  most  hopeful  cases  for  trephining;  violence  com- 
paratively slight.  Laceration  of  middle  meningeal  artery, 
probably  in  its  branches,  not  the  trunk.  Fracture  of  skull,  if 
present,  slight  and  localized  to  side  of  skull,  i.e.  not  implicating 
base.  Compression  present,  but  little  or  no  contusion  or 
laceration  of  brain. 

In  this  group  of  cases  these  is  extravasation  of  blood  and 
compression  of  the  brain,  but  very  little  more.  There  may  be 
detachment  of  the  dura  mater  without  any  fracture,  or  a  frac- 
ture may  be  present.  But,  if  so,  whether  simple  or  com- 
pound, it  is  localized  to  the  neighbourhood  of  the  injury  of  the 
artery,  there  ia  no  extension-fracture  into  the  base ;  no 
laceration  of  the  meninges  and  little  or  no  injury  to  the  brain, 
either  of  that  immediately  subjacent,  or  of  that  in  other  parts, 
by  contrecoup.  It  is  obvious  that  in  these  uncomplicated 
cases  trephining  is  not  only  imperatively  demanded,  but  that 
it  may  be  resorted  to  with  great  hopes  of  success.  Unfortu- 
nately such  cases  are  not  common :  of  the  seventy  cases  on 
which  this  paper  is  based,  twenty-seven  belong  to  this  first 
group. 

Case  1.  Slight  violence;  fracture  of  sTtull,  internal  table 
only  ;  no  extension  into  base;  extravasation  from  middle  menin- 
geal artery  ;  some  bruising  of  brain  localized  to  site  of  extrava- 
sation; death  three  and  a  half  hours  after  the  injury.^— A 
cricket  ball  was  one  evening  thrown  up  and  struck  deceased, 
a  muscular  lad,  on  the  right  temple.  He  staggered,  but  did 
not  lose  consciousness,  and  complained  little  of  pain.  He 
'  Reported  by  Mr.  Edwards,  '  Ed.  Med.  Journ.,'  1862,  ii,  p.  191. 
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came  Bome  about  eight,  and  soon  afterwards  vomited.  Mr. 
Edwards  saw  him  at  nine  and  ordered  cold.  He  soon  became 
delirious  and  tossed  about;  slept  occasionally,  and  in  the 
intervals  expressed  great  anxiety  that  the  boy  who  threw  the 
ball  should  not  be  blamed.  He  became  gradually  comatose 
and  died  three  and  a  half  hours  after  the  blow.  Below  the 
scalp  there  was  a  very  scanty  extravasation  under  the  tem- 
poral aponeurosis  on  the  right  side ;  no  fracture  of  the  exter- 
nal table  existed,  but  a  slight  crack  extended  across  the 
internal  plate.  The  middle  meningeal  artery  was  completely 
torn  through  here ;  a  clot  half  the  size  of  a  fist  lay  between 
the  bone  and  the  dura  mater,  the  corresponding  part  of  the 
brain  being  distinctly  bruised. 

RemarJcs. — This  case,  together  with  the  three  that  follow 
immediately,  show  how  slight  and  apparently  trivial  and  un- 
important the  injury  which  sufl&ces  to  cause  fatal  middle 
meningeal  extravasation  may  be.  It  also  brings  out  the 
following  points  :  the  great  rapidity  with  which  death  some- 
times occurs  in  these  cases,  viz.  three  and  a  half  hours  only 
after  a  slight  injury ;  moreover  it  shows  how  far  from  typical 
the  symptoms  may  be.  Thus  there  is  scarcely  any  concussion, 
"the  boy  staggered  but  did  not  lose  consciousness  .  .  . 
he  came  home,  and  shortly  after  vomited."  Later  on  there 
is  delirium  and  restlessness,  followed  by  intervals  of  sleep 
and  consciousness,  coma  setting  in  late,  and  followed  quickly 
by  death.  The  absence  of  any  fracture  of  the  external  table 
is  also  very  noteworthy  from  a  practical  point  of  view  with 
reference  to  the  question  of  trephining. 

The  two  following  cases  are  related  by  Mr.  Erichsen  :^ 

Case  2.— Some  years  ago  a  little  girl  was  going  downstairs 
with  her  mother  to  dinner.  She  said,  "I  will  go  first. 
Mamma,''  and  started  to  run  downstairs,  but  she  missed  her 
footing  and  fell  forwards,  striking  her  head  slightly  against 
the  wall.  She  felt  a  little  dazed  at  the  time,  but  went  to  her 
dinner,  ate,  and  afterwards  felt  slightly  sick.  She  was  sent  to 
bed,  slept  soundly,  and  was  dead  next  morning.  There  was  a 
clot  found  between  the  dura  mater  and  the  skull  on  the  side  of 
the  head  that  had  been  struck,  but  without  any  fracture. 
1  "  Clinical  Lect.  on  Injuries  of  the  Head,"  '  Lancet,'  1878,  vol.  i,  p.  2. 
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Case  3. — "  Many  years  ago  I  was  called  to  see  a  lady  who 
had  come  up  to  town  for  a  few  days  to  amuse  herself.  She 
went  to  the  Opera^  and  in  going  downstairs  caught  her  foot 
in  the  train  of  a  lady's  dress.  She  fell  forwards  and  struck 
her  head  against  the  opposite  wall.  She  felt  a  little  giddy 
and  said  that  she  would  return  home.  She  went  to  bed,  fell 
asleep,  and  about  10  a.m.,  when  the  maid  came  to  call  her,  she 
found  her  so  fast  asleep  that  she  did  not  like  to  disturb  her ; 
but  about  12  o'clock  the  friends  got  alarmed  and  sent  for  a 
neighbouring  medical  man^  and  he  came  for  me.  I  found  her 
comatose^  suffering  from  compression  of  the  brain,  and  went 
home  to  get  my  trephines,  but  when  I  came  back  she  was 
dead.  A  post-mortem  examination  was  made,  and  we  found 
a  clot  of  blood,  the  size  of  a  small  saucer,  on  the  side  that  was 
struck,  between  the  skull  and  the  dura  mater,  over  the  course 
of  the  middle  meningeal  artery,  but  without  any  fracture  of 
the  skull." 

BemarJcs. — The  absence  of  any  fracture  in  some  of  these 
cases  of  middle  meningeal  extx'avasation  has  been  referred  to 
above,  together  with  Sir  0.  Bell's  experiments  and  explana- 
tion of  the  fact,  p.  11.  The  influence  of  the  meal  in  the  case 
of  the  little  girl,  and  the  restlessness  in  the  boy  whose  case  is 
reported  by  Mr.  Edwards  in  exciting  the  hasmorrhage  fatal 
in  either  case,  may  be  here  alluded  to.  Another  case  in  which 
the  extravasation  appeared  to  follow  quickly  on  taking  food 
will  be  found  at  p.  68. 

Case  4. — Incomplete  fracture  of  right  parietal  lone  ;  middle 
meningeal  hsemorrhage  ;  no  laceration  or  ecchymosis  of  brain  ; 
death  within  tivelve  and  a  half  hours  after  the  injurij. — F.  H. 
B  ,  set.  3^,  always  an  unhealthy  child,  strumous,  long- 
suckled,  fell  October  27th,  1883,  at  2  p.m.,  out  of  a  swing 
about  two  foot  six  inches  on  to  his  head.  Nothing  serious 
was  thought  of  it,  nor  any  medical  man  sent  for.  At  8  p.m. 
he  "  had  a  fit,"  and  as  the  child  was  in  the  habit  of  having 
fits,  and  as  no  history  of  injury  was  given,  and  as  no  bruising 
was  detected,  bromide  of  potassium  was  ordered.  Uncon- 
sciousness set  in  with  stertorous  breathing,  and  the  child  died 
at  2.30  a.m.  the  next  day. 

Post-mortem  examination.— Fractvive  incomplete  of  right 
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parietal  bone.  No  external  bruising,  but  some  discoloration 
beneath  pericranium,  a  large  clot  from  the  middle  meningeal 
artery  over  the  right  side  of  the  brain.  Cranial  bones  thin 
and  expanded.  Ventricles  large,  with  a  quantity  of  fluid  in 
them. 

The  above  case,  for  which  the  writer  is  indebted  to  his 
friend,  Mr.  H.  Gr.  Plimmer,  of  Norwood,  shows,  together  with 
the  two  of  Mr.  Erichsen's  given  above,  and  Mr,  Bryant's  at 
p.  45,  that  these  cases  of  middle  meningeal  haemorrhage  are 
not  confined  to  hospital  practice,  and  also  that,  from  insuffi- 
cient or  misleading  information,  a  correct  diagnosis  may  be 
a  matter  of  great  difficulty. 

Case  5.^  Depressed  fracture  of  shull  from  blow  with  a  spade; 
middle  meningeal  hasmorrhage  ;  elevation  of  bone  j  recovery. — 
"  In  the  year  1839  a  man  was  struck  with  a  spade  just  over 
the  anterior  inferior  angle  of  the  right  parietal  bone,  and 
when  he  came  to  St.  George's  Hospital,  a  few  minutes  after- 
wards, a  compound  fracture  with  depression  of  a  small  piece 
of  the  skull  was  detected,  but  there  were  no  cerebral  sym- 
ptoms whatsoever.  Shortly  afterwards,  however,  the  patient 
became  heavy  and  stupid ;  and  coma  was  gradually  super- 
vening when  Mr.  Keate  arrived,  and  at  once  proceeded  to 
remove  the  depressed  bone,  whereupon  a  jet  of  blood  spirted 
out  from  a  large  branch  of  the  middle  meningeal  artery,  all 
symptoms  of  compression  were  immediately  relieved,  and  the 
patient  recovered." 

Contrasting  strongly  with  the  one  just  mentioned,  both  in 
the  severity  of  the  injury  and  the  time  which  had  been  allowed 
to  elapse  before  the  patient  was  brought  to  the  hospital, 
is  the  following  case,  also  successful,  and  recorded  by  Mr. 
Erichsen 

Case  6.  Fall  from  a  carriage-box;  starred  fracture  of  side 
of  ahull ;  middle  meningeal  hsernorrhage  ;  three  days'  coma ; 
trephining  ;  recovery. — A  coachman  was  thrown  off  his  box, 
and  slowly  became  comatose.    Three  days  after  the  accident 

'  Sir  P.  Hewett,  '  .System  of  Surgery,'  edited  by  Mr.  Holmes  and  Mr.  Hulko 
vol.  i,  p.  576. 

'  '  Lancet,'  loc.  supr.  cit. 
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he  was  brouglit  to  University  College  Hospital,  perfectly 
comatose,  with  some  paralysis  of  the  side  opposite  to  the  frac- 
ture. On  cutting  down  a  starred  fracture  was  found  in  the  right 
temporal  region.  Trephining  was  performed  and  a  large  clot 
was  found  under  the  bone.  Some  blood  welled  out  rather 
freely,  evidently  from  the  middle  meningeal  artery.  The 
patient  made  a  good  recovery  and  "  was  able  to  go  about  his 
ordinary  avocation  as  if  nothing  had  occurred." 

Mr.  Brichsen  goes  on  to  say,  During  his  convalescence  he 
presented  one  of  those  peculiar  physiological  phenomena  I 
mentioned  in  a  former  lecture.  He  commenced  to  swear 
'  like  a  trooper.^  Some  four  or  five  years  after  this,  one  day, 
as  I  was  going  home,  a  cabman  came  up,  touched  his  hat  to 
me,  and  said,  'Do  you  recollect  me.  Sir  ?^  I  said,  'No.' 
He  said,  '  I  am  Jim ;  I  daresay  you  recollect  me.  Sir,  because 
I  used  to  swear  so  horribly.'  I  found  that  he  was  quite  well 
and  able  to  go  about  his  ordinary  avocation  as  if  nothing  had 
occurred,  although  he  had  a  deep  depression  at  the  seat  of  the 
trephine  opening." 

Case  7,^  Fracture  of  skull  in  temporal  region  ;  middle  me- 
ningeal extravasation ;  interval  of  consciousness  short  hut  well- 
marhed ;  trephining  ;  complete  recovery. — A  young  man  was 
knocked  down  while  fighting  and  was  stunned  ;  he  speedily 
recovered  his  senses,  and  was  brought  to  the  London  Hospital 
complaining  of  pain  in  his  head.  As  he  walked  along  the 
ward  he  began  to  stagger,  and  with  difficulty  reached  his  bed ; 
his  breathing  became  stertorous,  and  he  was  evidently  hemi- 
plegic.  A  swelling  was  found  in  the  temporal  region  of  one 
side,  and  on  dividing  the  skin  a  fracture  was  detected.  The 
trephine  was  instantly  applied,  and  a  large  coagulum  was 
found  on  the  surface  of  the  dura  mater.  He  recovered  com- 
pletely. 

Case  8.^  Middle  meningeal  extravasation  caused  hy  a  fall  in 
an  epileptic  fit,  the  extravasation  talcing  place  on  the  side  oppo- 
site to  that  injured  hy  the  fall ;  trephining  three  days  after  the 

1  Related  by  Mr.  Adams,  in  his  article  on  "  Injuries  of  the  Head,"  '  Cooper's 
Surg.  Diet.,'  vol.  i,  p.  916. 
»  By  Dr.  H.  Watson,  late  Surgeon  to  H.M.  Steam-Transport  "  Golden  Fleece," 

'Lancet,' 1856,  ii,  p.  249. 
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injury  ;  complete  recovery. — J.  H — ,  set.  27,  a  spare,  dellcate- 
lookiug  man,  the  Boots  in  the  "  Golden  Fleece,"  was  seized  on 
the  18th  of  April,  at  the  commencement  of  a  voyage  to  the 
Crimea,  with  a  fit  of  epilepsy,  for  which  I  was  called  to  see 
him.  I  found  him  lying  on  the  deck  with  all  the  usual  sym- 
ptoms of  that  affection.  In  a  few  minutes  he  recovered  his 
consciousness  and  was  able  to  answer  my  questions,  and  walked 
to  his  berth  apparently  well.  On  my  seeing  him  half  an  hour 
afterwards,  to  my  surprise  I  found  him  drowsy,  stupid,  and 
nearly  insensible;  in  an  hour^s  time  he  became  completely 
so.  His  pulse  became  full,  slow,  and  labouring ;  the  pupils 
fijted  and  dilated ;  the  skin  hot,  and  the  motions  passed  in- 
voluntarily. I  ordered  his  head  to  be  shaved,  and  carefully 
examined  it  to  see  if  there  was  any  external  fracture.  None, 
however,  was  perceptible,  a  slight  bruise  only  being  visible  on 
the  right  side.  I  therefore  ordered  a  large  blister  to  be  placed 
on  his  scalp,  fifteen  grains  of  calomel  to  be  given  through  the 
medium  of  butter,  and  a  strong  turpentine  enema  to  be  injected. 
In  the  evening  the  right  side  of  his  body  Avas  completely 
paralysed,  and  there  was  no  improvement  whatever. 

For  three  days  this  state  of  things  continued,  the  same 
treatment  being  resorted  to.    I  was  now  convinced  that  unless 
something  further  was  quickly  done  he  would  sink,  and  that, 
from  the  symptoms  of  the  case,  it  was   compression  from 
extravasation.    Bearing  in  mind  Mr.  Hilton's  opinions  on 
these  cases,  on  the  22nd  I  trephined  over  the  site  of  the 
middle  meningeal  artery  on  the  left  side.    On  removing  the 
bone,  to  my  great  pleasure  I  found  a  large  clot  of  blood  between 
the  bone  and  dura  mater.    This  I  removed,  and  in  two  hours 
afterwards  the  man  had  recovered  his  consciousness,  and  could 
speak  distinctly  and  rationally;  the  paralysis  also  entirely 
disappeared.    He  went  on  well  for  the  next  four  days,  and  on 
our  arrival  at  Malta  I  sent  him  to  the  hospital  there,  as  it 
would  be  some  time  before  he  was  able  to  attend  to  his  duties. 
At  the  expiration  of  a  month  the  wound  had  nearly  healed, 
and  he  had  nothing  whatever  to  complain  of.    I  therefore 
ordered  him  on  board  to  resume  his  duties.    In  a  couple  of 
weeks  the  wound  had  entirely  healed,  and  he  went  on  per- 
forming  his  duties  till  our  arrival  in  England  in  July,  when  he 
was  discharged  perfectly  well. 
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Remarks. — Tlie  above  case  must  always  rank  as  one  of  the 
most  satisfactory  and  creditable  cases  of  middle  meningeal 
haemorrhage,  especially  when  the  difficulties  of  performing 
such  an  operation  as  trephining  on  board  ship  are  borne  in 
mind.  The  following  points  in  the  case  are  also  worthy  of 
note.  The  rupture  of  the  middle  meningeal  artery  without 
any  fracture  of  the  skull  from  a  fall  in  an  epileptic  seizure ; 
the  fact  that  the  extravasation  took  place  on  the  side  opposite 
to  that  struck  by  the  patient  in  his  fall  (cf.  Case  50,  p.  87) ;  the 
long  interval,  over  three  days,  between  the  date  of  the  extra- 
vasation and  the  time  of  the  trephining,  in  which  respect  this 
case  resembles  closely  that  of  Mr.  Erichsen's,  Case  6,  p.  21. 

Case  9.  Rupture  of  middle  meningeal  artery  and  extravasa- 
tion occurring  probably  witJiout  any  fracture  of  skull ;  trephin- 
ing ;  recovery  with  subsequent  contraction  of  the  limbs  opposite 
to  the  side  of  extravasation. — H.  H — ,  £et.  10,  a  Fin,  was 
admitted  under  Mr,  Howse^s  care  on  the  night  of  July  26th, 
1884.  He  had  been  playing,  about  6  p.m.,  on  board  a  ship  in 
the  Canada  Dock,  when  he  fell  about  six  feet  into  the  f orehold, 
striking  the  left  side  of  his  head  and  the  left  shoulder.  When 
picked  up  he  was  quite  conscious,  but  vomited  for  about  an  hour. 
This  passed  off,  and  he  remained  quite  conscious  till  10  p.m., 
when  he  asked  for  a  drink  of  water,  and  then  went  into  the 
state  in  which  heVas  when  admitted,  about  12.30  midnight.  His 
condition  then  is  thus  reported  : — He  lies  on  his  back  in  a  state 
of  coma,  pupils  unequal,  the  left  more  dilated  than  the  right. 
The  right  pupil  contracts  sluggishly  to  light,  the  left  not  at 
all.  Limbs  all  rigid ;  legs  straight ;  right  arm  and  leg  con- 
vulsed. Convulsive  movements  of  arm  more  marked  than 
those  of  leg ;  right  hand  clenched ;  on  the  left  side  the  fore- 
arm is  flexed  and  the  wrist  and  hand  doubled  in;  slight 
swelling  of  all  the  left  side  of  head  and  a  graze  behind  left 
outer  canthus.  Eespiration  of  a  moaning  character  at  times, 
at  others  stertorous.    Pulse  irregular,  78. 

At  2  p.m.  the  next  day  Mr.  Howse  trephined  the  patient. 
The  left  side  of  the  head  being  shaved  the  scalp  was  found  to  be 
much  swollen  and  a  little  blackened.  A  crucial  incision,  of 
which  each  portion  was  4  cm.  long,  was  made  about  two  inches 
above  the  ear.    No  fracture  or  depression  to  be  made  out  on 
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reflecting  the  soft  parts.  Trephine  used^  and  no  fracture  found 
on  inner  surface  of  bone  removed^  but  a  black  mass  of  blood- 
clot  welled  up  at  once,  with  considerable  bleeding,  which  did 
not  yield  to  sponge  pressure.  It  was  then  decided  to  suture  the 
edges  of  the  wound  and  apply  digital  pressure  to  the  common 
carotid  for  three  hours,  and  then,  if  needful,  to  tie  the  carotid  ; 
operation  antiseptic  throughout.  Ice  bag  with  freezing  mixture 
(three  parts  of  salt  and  two  of  ice)  applied  over  the  usual 
dressings. 

At  5  p.m.  the  wound  was  redressed,  a  little  bJood-clot  was 
found  over  the  wound,  but  no  more  bleeding  took  place. 
Fresh  dressings  and  icebag,  &c.,  applied. 

6.30  p.m. — Patient  allowed  a  few  teaspoonfuls  of  milk; 
grinds  his  teeth,  and  moves  occasionally.  Resp.  quiet,  22.  At 
times  throws  his  right  arm  about,  and  also  moves  his  right  leg. 

Dm'ing  the  night  the  patient  was  continually  trying  to  get 
in  and  out  of  bed. 

July  28th. — This  morning  he  is  conscious,  and  answers 
questions  in  Finnish  ;  takes  his  milk  well ;  temp.  98'9°j  pulse 
120 ;  pulled  his  dressings  off  in  the  night. 

July  29th. — Had  a  better  night,  but  is  very  restless  this 
morning;  iced  mixture  still  applied;  temp.  99°;  it  is  noticed 
to-day  that  there  is  some  left  facial  paralysis. 

July  30th. — Again  very  restless  in  the  night ;  a  little  ptosis 
of  left  upper  eyelid ;  left  pupil  still  a  little  dilated  ;  dressings 
sweet,  wound  in  good  apposition ;  no  recurrence  of  hsemor- 
rhage. 

From  July  30th  to  August  20th. — The  wound  healed 
steadily,  the  patient  being  entirely  free  from  any  head  sym- 
ptoms save  some  dilatation  of  left  pupil. 

August  24th. — Patient  walks  about  the  ward  dragging  both 
legs,  especially  the  right;  drops  the  right  shoulder  a  little  ; 
reflexes  normal ;  left  facial  paralysis  still  marked. 

vSeptember  3rd  to  11th. — Patient  still  drags  right  leg;  foot 
on  this  side  assuming  position  of  taHpes  equino-varus ;  right 
side  seems  colder  than  left. 

October  8th. — The  following  position  has  now  become 
constant :  right  leg  much  drawn  up,  and  foot  greatly  inverted. 
Right  forearm  flexed  and  pronated  to  utmost  extent,  the 
thumb  being  turned  in  under  the  other  fingers.    Sole  of  right 
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foot  turned  up  and  in,  all  the  toes,  especially  the  big  one, 
being  curled  so  that  the  nails  are  not  visible ;  right  side  of 
mouth  more  distinctly  drawn  up  than  left,  when  patient  smiles. 
It  is  almost  impossible  to  count  the  pulse  on  the  right  side  as 
the  tendons  ai-e  continually  twitching. 

October  25th. — Gets  about  the  ward  in  a  crab- like  fashion, 
pushing  right  foot  in  front  of  him ;  cannot  put  sole  of  this 
foot  flat  on  the  ground ;  hand  and  fingers  as  before. 

November  17th. — Transferred  to  Philip  Ward  under  Dr. 
Moxon. 

March  5th. — Discharged ;  walked  out  with  a  crutch  under 
left  arm,  extending  right  leg  with  a  rotatory  movement  before 
putting  it  to  the  ground.  Right  forearm  still  flexed  on  chest 
as  before,  pronated  and  with  fingers  doubled  under  hand. 

Remarhs. — It  is  of  course  uncertain  whether  this  most 
interesting  case  should  have  come  here  in  Group  A  of  simple 
uncomplicated  cases  of  middle  meningeal  extravasation.  The 
following  were  the  chief  causes  for  placing  it  here :  the  absence 
of  any  fracture  at  the  site  of  trephining,  the  absence  of  any 
evidence  of  fractured  base  beyond  the  left  facial  paralysis,  i.  e. 
no  bleeding  or  discharge  from  the  ear,  and  the  concussion 
symptoms  being  but  little  marked,  the  patient  being  conscious 
when  picked  up,  but  vomiting  at  intervals  for  an  hour  after, 
this  being  probably  due  to  the  evening  meal  having  been 
taken  just  before  the  accident.  Lastly,  the  rapid  recovery  of 
consciousness  and  power  over  the  paralysed  limbs  after  the 
trephining  are  quite  against  there  having  been  laceration  or 
contusion  of  the  brain. 

The  delayed  onset  of  the  compression  symptoms  and  the 
way  in  which  these  set  in  are  noteworthy.  Thus  the  lad  con- 
tinued conscious  for  about  four  hours  after  the  injury,  when 
some  water  was  given  him  and  the  symptoms  of  compression 
followed  immediately.  It  appears  not  improbable  that  lacera- 
tion of  the  artery  had  taken  place  at  the  time  of  the  fall,  but 
that  while  the  circulation  remained  depressed  owing  to  the 
shock  of  the  injury  and  the  vomiting  but  little  extravasation 
occurred,  but  as  soon  as  a  ''drink  of  water"  was  given — it  being 
very  likely  that  the  boy,  very  thirsty  after  the  repeated 
vomiting,  was  allowed  to  drink  freely — the  circulation  became 
more  active  and  symptoms  of  extravasation  at  once  appeared. 
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If  this  surmise  be  correct^  with  this  case  may  be  compared  one 
of  Mr.  Hutchinson's,  p.  68.  Here  the  patient,  also  a  boy,  had 
been  conscious  up  to  8  p.m.  on  the  evening  of  the  day  after 
the  accident ;  at  this  time  the  nurse  gave  him  some  bread  and 
milk  and  he  took  it  well.  At  8.30  the  house  surgeon  found 
him  insensible  and  apparently  dying,  death  taking  place  within 
a  few  minutes. 

Most  interesting  questions  arise  as  to  the  cause  of  the  subse- 
quent contraction  of  the  limbs  on  the  right  side,  and  whether 
this  could  have  been  obviated  by  a  more  complete  removal  of 
the  bone  and,  thus,  of  the  clot  at  the  time  of  trephining. 

It  is  probable  that  the  persistent  hemiplegia  and  contrac- 
tion of  limbs  on  the  right  side  are  due  to  thickening  and 
contraction  of  the  dura  mater  and  arachnoid,  and  thus  to  com- 
pression and  wasting  of  the  subjacent  motor  area.  A  somewhat 
similar  condition,  in  a  much  earlier  stage,  is  seen  in  those  cases 
where,  after  an  injury  to  the  head,  or,  much  more  rarely,  as  in 
a  case  of  Dr.  Moxon's,  of  fatal  erysipelas,  a  unilateral  arach- 
nitis is  followed  by  partial  hemiplegia  on  the  opposite  side. 

While  it  is  to  be  feared  that  this  condition  of  contraction 
will  become  permanent,  the  twitching  of  the  flexor  tendons  of 
the  right  forearm  was  probably  due  to  irritation  of  the  brain 
surface  from  contraction  of  the  clot  and  thickened  meninges, 
and  this  twitching  will  probably  be  only  temporary,  ceasing 
when  the  source  of  irritation  ceases  also. 

How  far,  if  at  all,  the  contraction  of  the  limbs  on  the  right 
side  which  subsequently  set  in,  marring  the  result  of  a  case 
otherwise  completely  successful,  might  ha^e  been  prevented  by 
more  complete  removal  of  the  clot  at  the  time  of  the  trephi- 
ning is  a  very  interesting  and  important,  but  withal  a  very 
doubtful  matter. 

My  colleague,  Mr.  Howse,  tells  me  that  he  disapproves  of 
free  removal  of  bone  in  such  cases  unless  depressed,  splintered, 
&c.,  on  account  of  the  risk  which  he  considers  is  run  of  the 
scalp  becoming  later  on  (no  longer  supported  by  the  skull  at 
this  spot)  adherent  to  the  dura  mater,  and  thus  by  cicatricial 
contraction  causing  dangerous  and  even  fatal  brain-pressure. 
His  attention  was  first  drawn  to  this  fact  by  a  case  of  Mr. 
Cooper  Forster's  in  which,  after  removal  of  bone  from  the 
Vertex,  this  matting  of  dura  mater  and  scalp  took  place  slowly 
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after  recovery  and  gradually  proved  fatal.  The  writer  has 
been  unable  to  find  the  record  of  this  case,  but  Mr.  Cooper 
Forster  in  conversation  remembered  the  circumstances  quite 
well,  and  added  that  it  was  a  case  of  syphilitic  necrosis  and 
the  removal  of  bone  very  free. 

"With  reference  to  the  above  most  important  matter  it  seems 
on  the  one  hand  strange,  if  Mr.  Howse's  view  be  correct,  why, 
like  brain-pressure  symptoms  do  not  occur  more  frequently 
in  those  cases  in  which,  in  hospital  practice  especially,  bone 
is  freely  removed  from  the  skull  for  compound  fracture, 
syphilitic  necrosis,^  &c. 

On  the  other  hand,  however  this  may  be,  Mr.  Howse's  plan 
to  rest  content  with  the  relief  given  by  a  very  moderate 
removal  of  bone  is  abundantly  borne  out  by  such  cases  as  6, 
7,  8,  and  10,  in  which  a  completely  successful  result  followed 
on  simple  trephining  and  removal  of  as  much  clot  as  was 
possible  through  the  small  opening  thus  given.  This  question 
is  further  discussed  at  p.  157. 

Case  10.^  Middle  meningeal  hsemorrhage  after  sevei'e  fall 
upon  head  ;  no  fracture  of  skull  (?)  ;  long  period  of  consciousness 
{?  nine  hours)  after  injury  ;  trephining  ;  successfid  result ;  death 
fifteen  years  after  from  brain-softening  and  haemorrhage,  espe- 

1  The  writer  sees,  from  time  to  time,  the  three  following  cases  :  1.  A  lad  who, 
in  1878,  came  under  his  care,  in  the  absence  of  Mr.  Howse,  with  an  extensive 
comminuted  depressed  fracture  of  skull,  and  "  smash  "  of  left  arm,  having  been 
knocked  down  and  run  over  on  the  South-Eastern  Railway.  While  the  arm  was 
amputated  by  Mr.  G.  A.  Wright,  now  of  Manchester,  numerous  depressed  frag- 
ments of  bone,  being  quite  loose,  were  removed  from  the  frontal  and  parietal 
regions.  2.  A  somewhat  similar  case  of  a  lad  who,  in  1881,  was  admitted  uuder 
him,  in  the  absence  of  Mr.  Davies-Colley,  for  compound  depressed  fracture  of 
parietal  and  frontal  bones  after  a  fall  from  the  tail  of  a  van,  a  paraffin-cask  also 
falling  on  him.  3.  A  woman,  of  middle  age,  who,  in  1884,  after  a  previous  tre- 
phining for  syphilitic  ostitis,  had  the  entire  left  parietal  bone  removed  for 
necrosis.  All  these  patients  have  large  slightly-pulsating  gaps  in  their  skulls 
covered  over  by  scalp  and  dura  mater  only,  and  for  which  they  wear  felt  or  gutta- 
percha shields.  While  the  third  case  is  not  of  much  value  owing  to  its  compara- 
tive recency,  it  may  be  here  stated  that  all  the  patients  follow  active  lives,  and 
none  show  signs  of  brain-pressure.  Similar  and  better  instances  must  be 
familiar  to  every  hospital  surgeon. 

2  «  Guy's  Hosp.  Rep.,'  1842,  vol.  vii,  p.  157.  The  sequel  of  the  case  is  given 
in  the  same  '  Reports,'  1857,  vol.  iii,  3rd  series,  p.  364. 
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ciallij  in  the  parts  originally  injtired.^ — J.  P — ,  set.  46,  was 
admitted  into  Cornelius  Ward  under  Mr.  Cock,  at  7  p.m., 
September  2nd,  1841,  Wliile  at  work  in  an  upper  warehouse 
lie  had  stepped  backwards  through  an  open  door,  and  pitched 
upon  his  head  from  a  height  of  about  seventeen  feet.  He  was 
stunned  by  the  fall,  but  was  recovering  at  the  time  of  his 
arrival  at  the  hospital,  whither  he  was  immediately  carried. 
He  had  already  lost  much  blood,  for  a  severe  scalp  wound 
extended  from  the  forehead  along  the  vertex  of  the  skull  to 
within  a  little  of  the  left  of  the  occipital  tuberosity,  a  flap 
being  detached  so  as  to  expose  about  the  upper  third  of  the 
parietal  bone.  No  fracture  could  be  detected,  and  there  was 
no  bleeding  from  the  ears.  He  was  collapsed,  but  easily 
roused,  had  not  vomited,  and  his  pupils  were  obedient  to  light. 
He  sat  up  to  have  his  head  shaved.  About  an  hour  after  he 
was  found  to  be  bleeding  profusely,  and  in  a  state  approaching 
to  syncope. 

The  bleeding  came  from  innumerable  small  vessels  along 
both  edges  of  the  wound,  and  was  arrested  by  ligatures  and 
pressure.  The  patient  was  perfectly  sensible,  though  faint, 
and  replied  to  questions  put  to  him.  There  was  no  symptom 
whatever  of  any  cerebral  lesion.  At  midnight  he  had  partially 
recovered  from  his  collapse;  his  breathing  was  natural,  his 
pupils  somewhat  contracted. 

At  4  a.m.  he  got  out  of  bed  and  passed  his  motions.  When 
the  nurse  spoke  to  him  he  answered  incoherently,  as  if  asleep. 

At  8  a.m.  the  dresser  found  his  respirations  to  be  laboured, 
stertorous,  and  interrupted,  with  entire  loss  of  consciousness, 
his  pupils  contracted  and  insensible.  These  symptoms  in- 
creased, and  when  Mr.  Cock  saw  him  at  noon  the  case 
appeared  almost  hopeless.  The  breathing  was  then  in  the 
highest  degree  stertorous,  rapid,  and  laborious.  Pulse  quick, 
weak,  but  rather  sharp.  Pupils  somewhat  contracted  and 
insensible;  no  difference  in  the  two  eyes;  the  conjunctiva 
ecchymosed  on  each  side.  On  pinching  the  left  arm  and  leg 
they  were  freely  and  readily  retracted,  but  not  the  slightesb 
movement  could  be  excited  in  either  extremity  of  the  right 
side.    There  appeared  to  be  some  paralysis  of  the  muscles 

'  Anyone  reading  this  report  will  be  struck  by  its  carefulness.  It  was  taken 
by  one  of  the  dressers  of  that  day,  the  lute  Mr.  Poland. 
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on  the  right  side  o£  the  face.    Mr.  Cock  cut  down  upon  the 
anterior  inferior  angle  of  the  parietal  bone,  exposing  the 
cranium  freely.    Not  the  slightest  indication  of  any  fracture 
could  he  detected,  and  a  portion  of  the  bone  above  and 
behind  the  anterior  inferior  angle  was  then  removed  with  a 
full-sized  trephine.    The  moment  the  elevator  had  detached 
the  bone  a  gush  of  blood  took  place  through  the  opening, 
and  a  clot  was  discovered  beneath.    On  passing  the  finger 
into  the  cranium  it  entered  an  extensive  mass  of  coagulum, 
which  extended  in  every  direction  as  far  as  the  finger  could 
reach.    The  interior  of  the  cranium  presented,  as  far  as  could 
be  felt,  no  irregularity  or  trace  of  fracture.    A  small  quantity 
of  the  coagulum  was  removed  with  the  handle  of  a  teaspoon, 
and  the  wound  was  then  covered  with  lint  dipped  in  water. 
The  deep  stertor  of  his  breathing  had  ceased  almost  on  the 
instant  that  the  bone  was  raised,  and  he  was  evidently  relieved 
by  the  operation.    During  the  rest  of  the  day  blood  continued 
to  ooze  from  the  opening  in  the  skull,  but  there  did  not  appear 
to  be  any  active  hgemorrhage.   Twelve  grains  of  calomel  were 
given  in  two  doses. 

September  4th. — He  talked  incoherently,  recognised  his  wife, 
and  moved  his  right  arm  and  leg  freely.  From  this  date  up  to 
September  18th  the  patient  remained  in  a  weak  condition, 
restless,  uneasy,  and  irritable,  perfectly  sensible  when  spoken  to, 
but  immediately  relapsing  into  a  rambling,  incoherent  state. 

19th. — The  unfavorable  symptoms  have  increased.  Pulse 
sharp,  quick,  and  irritable,  the  face  flushed.  Is  with  difficulty 
aroused  from  his  low  muttering  state.  Incessant  twitching 
motions  of  the  muscles  of  the  right  arm  and  leg,  and  right 
side  of  face.  The  dura  mater  had  risen  into  the  opening  of 
the  bone ;  it  was  dry  and  covered  with  thick  secretion.  A 
poultice  was  applied  and  in  a  few  hours  a  free  discbarge  of 
ill-conditioned  pus  took  place  from  between  the  dura  mater 
and  the  cranium,  after  which  the  unfavorable  symptoms 
immediately  began  to  subside. 

25th. — Though  the  patient  takes  plenty  of  nourishment 
there  is  little  effort  at  restoration  in  the  wounds.  The  dura 
mater  is  dry  and  raw,  like  parchment.  The  patient  is  listless 
and  disinclined  to  speak^  and  when  addressed  answers  in- 
distinctly. 
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29th. — A  remarkable  improvement  has  taken  place  within 
the  last  twenty-four  hours.  The  patient  seems  to  have  entirely- 
awoke  from  the  state  of  apathy  and  indifference  which  has 
hitherto  prevailed.  He  has  entirely  lost  his  incoherent  manner, 
his  confusion  of  ideas,  and  his  indistinctness  of  utterance ;  he 
has  become,  all  at  once,  cheerful  and  lively,  and  only  com- 
plains of  hunger.  He  seems  to  have  little  or  no  recollection 
of  what  has  occurred. 

November  2nd. — The  muscular  spasm,  which  has  been  con- 
stant, is  now  much  abated. 

December  6th. — He  left  the  hospital,  having  quite  recovered 
his  strength.  The  original  scalp  wound  is  healed,  the  trephine 
wound  nearly  closed. 

loth. — Mr.  Cock  again  admitted  the  patient  as  he  had  been 
much  alarmed  by  a  return  of  the  spasmodic  twitching  of  the 
facial  muscles,  accompanied  by  what  he  describes  as  a  gurgling 
noise  and  sensation  in  his  head.  After  being  cupped,  and  the 
bowels  being  fi'eely  moved  he  had  no  indication  of  any  cerebral 
mischief. 

February  21st,  1842. — The  patient  called  on  Mr.  Cook  to 
say  that  he  continued  quite  well,  and  had  resumed  his  occupa- 
tion with  his  former  employer. 

The  following  sequel  of  the  case  is  taken  from  the  '  Guy's 
Hospital  Reports,'  for  1857,  p.  365  : 

The  patient  shortly  resumed  his  work  and  continued  in 
full  employment  and  in  excellent  health  for  thirteen  years. 
Had  fi-equent  opportunities  of  seeing  the  patient  after  he  left 
the  hospital,  and  the  following  memoranda,  extracted  from 
my  note-book,  will  serve  to  continue  the  case,  as  recorded  in 
the  volume  of  'Guy's  Hospital  Reports'  above  mentioned,^ 
up  to  the  period  of  the  man's  death. 

May  16th,  1842. — Removed  a  portion  of  bone  which  had 
exfoliated  from  the  margin  of  the  trephine  aperture.  Is  in 
perfect  health,  but  says  he  has  occasional  pain  about  the 
opposite  ear,  and  stiffness  of  the  muscles  below  the  mastoid 
bone. 

June  12th,  1842. — Quite  well;  the  exuberant  granulations 
indicate  a  further  portion  of  exfoliating  bone. 

January  31st,  1843. — Extracted  a  large  portion  of  dead 
'  Vol.  vii,  Ist  ser,,  p.  157. 
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bone,  about  an  incb  and  a  half  square,  including  a  third  of  the 
circumference  of  the  trephine  hole.  It  was  the  entire  thick- 
ness of  the  skull;  the  under  surface  unchanged,  and  marked 
by  the  dura-matral  vessels. 

March  12th,  1843. — Eemoved  two  small  portions  of  bone. 
The  wound  filling  up.  A  few  minute  fragments  of  bone  have 
come  away  during  the  last  few  months. 

November  5th,  1843. — The  wound  cicatrised,  with  a  very 
thin  pellicle  of  skin ;  the  cicatrix  pulsates.  His  health  con- 
tinues exceedingly  good,  and  he  is  capable  of  undergoing 
great  fatigue  and  exertion. 

May  13th,  1849. — I  have  had  frequent  opportunities  of 
seeing  him  during  the  last  few  years.  He  has  continued  in 
perfect  health,  following  his  employment,  going  up  ladders, 
&c.  He  now  informs  me  that  a  month  ago  he  had  a  slight 
"  fit,"  and  that  yesterday  he  had  three  fits,  each  lasting  only  a 
few  minutes ;  that  during  the  fits  the  right  side  of  the  face 
worked,  and  that  the  right  hand  was  firmly  closed.  The  right 
leg  appears  to  have  been  little  if  at  all  affected.  He  was 
purged  and  cupped  in  the  week  with  great  relief. 

August  26th,  1849. — Had  a  similar  attack  a  few  days  ago; 
otherwise  in  perfect  health.    Was  again  cupped. 

October  14th,  1849. — Has  had  epileptic  fits  this  week, 
affecting  the  right  side.    Was  dry  cupped. 

During  the  next  few  years  he  continued  to  be  the  subject  of 
occasional  epileptic  fits  at  irregular  intervals,  but  still  con- 
tinued his  employment,  although  the  attacks  became  gradually 
more  frequent  and  more  severe  in  their  character.  During 
this  period  he  was  accustomed  to  seek  relief  from  dry 
cupping. 

The  last  memoranda  of  this  case  are  from  the  notes  of  Sir 
William  Grull,  under  whose  care  he  was  admitted  into  Guy's 
Hospital  in  February,  1855. 

He  is  therein  stated  to  be  suffering  from  partial  hemiplegia 
of  the  opposite  side  of  the  body  to  that  of  the  injury ;  the  face 
included  in  the  paralysis,  and  the  speech  somewhat  affected ; 
also  that  he  had  some  slight  mental  confusion.  The  patient 
then  said  that  he  had  of  late  suffered  from  epileptic  attacks, 
the  fits  being  at  five  weeks'  to  three  months'  interval,  and 
characterised  by  much  irritability  before  the  seizure,  and 
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almost  complete  unconsciousness  for  some  hours  afterwards. 
He  never  had  any  paralysis  till  after  the  last  attack,  which 
was  six  months  before  his  admission  into  the  hospital. 

On  August  80th,  1856,  he  was  seized  with  an  apoplectic  fit 
and  shortly  died.  A  post-mortem  examination  was  made  at 
his  house  on  the  following  day,  by  Dr.  Wilks,  who  adds  the 
accompanying  report : 

The  body  was  that  of  a  stout,  strong,  healthy-looking  man. 
A  scar  was  seen  running  from  the  left  side  of  the  forehead  to 
the  vertex,  but  the  site  of  the  operation  was  not  observable 
until  a  careful  search  had  been  made ;  it  could,  however,  be 
accurately  defined  by  the  finger,  which,  by  being  passed  over 
it,  could  detect  the  extent  of  the  vacuity  in  the  bone,  the  hard 
boundaries  which  surrounded  it,  and  the  soft,  elastic,  com- 
pressible membrane  by  which  it  was  covered.  In  order  to 
remove  the  calvaria  it  was  necessary  to  leave  the  portion  of 
scalp  which  closed  the  opening  on  the  outside  of  the  bone,  and 
the  dura  mater  which  closed  it  within,  so  firmly  had  these 
membranes  become  incorporated.  Upon  cutting  through  the 
portion  of  brain  immediately  beneath,  and  which  was  adherent 
by  its  serous  covering  to  the  dui-a  mater,  a  large  quantity  of 
semi-coagulated  blood  fell  out,  and  presently,  three  or  four 
ounces  more  issued  from  the  ventricles.  The  latter,  which  were 
full  of  blood,  communicated  with  the  softened  brain-structure  at 
this  part,  and  thus  the  section  caused  the  whole  of  their  con- 
tents to  escape.  This  apoplexy,  which  was  the  immediate 
cause  of  death,  by  infiltrating  all  the  structures  in  the  neigh- 
bourhood of  the  injury,  unfortunately  prevented  a  full  know- 
ledge of  the  exact  condition  of  the  parts  prior  to  its  occur- 
rence. The  principal  source  of  the  hsemorrhage  had  been 
probably  in  the  left  corpus  striatum  or  optic  thalamus,  for  at 
the  right  side  these  bodies  were  quite  healthy,  whereas  on  the 
left  they  were  reduced  to  a  pulp  by  the  blood  which  was 
effused  within  them;  the  middle  lobe  of  the  hemispheres 
external  to  this  was  in  a  like  condition,  even  as  far  as  the 
neighbourhood  of  the  original  seat  of  injury,  and  therefore, 
as  before  said,  when  the  latter  part  was  incised  the  clots  at 
once  made  their  way  from  the  ventricles.  This  region  of  the 
brain,  when  the  blood  was  washed  away,  was  no  doubt  the 
subject  of  old  disease ;  the  structure  was  soft  and  of  a  light- 
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brown  colour,  and  from  so  large  a  part  being  filled  with  blood 
it  was  probable  that  a  hollow  space  had  been  produced  here 
by  the  ramollissement,  that  is,  in  the  middle  hemisphere 
opposite  to  the  hole  in  the  skull,  and  reaching  downwards  to 
the  base,  and  inwards  to  the  ventricles  as  far  as  the  thalamus, 
whose  surface  also  appeared  to  have  been  involved  in  the  same 
chronic  degenerative  process.  It  appeared  probable  then  that 
a  softening  had  been  going  on  for  some  months  in  the  middle 
hemisphere  of  the  brain,  involving  the  contiguous  surfaces  of 
the  corpus  striatum  and  thalamus,  and  that  at  last  a  rupture 
of  a  vessel  had  taken  place,  infiltrating  all  these  diseased 
structures  as  well  as  the  ventricles. 

The  softening  which  favoured  the  final  hsemorrhage  was  no 
doubt  due  to  the  state  of  the  blood-vessels,  which  were  found 
extremely  diseased  throughout  the  brain ;  the  patient  remain- 
ing so  many  years  in  good  health  sufficiently  proves  that  the 
cause  of  the  softening  was  to  be  found  in  them  rather  than  in 
the  original  injury.  Why  this  part  of  the  brain  was  the  prin- 
cipal part  of  the  impaired  nutrition  need  occasion  no  surprise, 
since  it  is  well  known  that  injured  parts,  from  the  altered  cir- 
culation or  other  causes,  do  often  remain  permanently  weak. 

As  regarded  the  original  wound  it  was  not  replaced  by  the 
growth  of  any  new  bone,  but  the  trephine  opening  was  filled 
by  a  tough  membrane  composed  of  the  integument  on  one  side 
and  the  dura  mater  on  the  other.  At  its  upper  part  were  two 
deep  depressions,  whence  probably  the  diseased  bone  had  pro- 
ceeded. Immediately  in  front  of  the  trephine  hole  there  was 
a  depression  in  the  bone,  which  extended  upwards  and  down- 
wards for  three  inches.  It  was  caused  by  the  ridge  of  new 
bone  immediately  in  front  of  it,  and  might,  with  some 
possibility,  have  been  the  site  of  a  fracture  which  took  place 
at  the  time  of  the  injury ;  from  the  great  changCj  however,  in 
the  structure  of  the  bone,  it  was  impossible  to  prove  this 
satisfactorily. 

Case  1 1 .  Minute  fracture  of  parietal  hone  ;  large  extravasa- 
tion from  middle  meningeal;  exploration  ivithoxd  trephining; 
rapid  death ;  no  injury  to  brain  beyond  compression. — Mr.  Cock 
relates  ('Guy's  Hosp.  Rep.,'  1842,  vol.  vii)  this  case,  which 
shows,  like  several  others  of  the  cases  in  this  paper,  how  minute 
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the  fracture  may  be  which  causes  the  rupture  of  the  middle 
meningeal  artery. 

A  man  was  brought  to  the  surgery  in  the  mornings  in  a 
state  of  syncope,  having,  as  was  reported,  fainted  in  the  street. 
Some  stimuli  were  given  to  him,  under  which  he  speedily 
rallied  and  walked  away.  In  the  course  of  the  afternoon  he 
was  again  carried  into  the  hospital,  in  a  state  of  complete 
coma  with  apoplectic  stertor.  The  usual  treatment,  bleeding, 
calomel,  &c.,  were  resorted  to  without  relieving  his  symptoms. 
From  the  details  of  the  case  and  the  general  aspect  of  the 
patient  Mr.  Cock  was  led  to  think  that  he  might  be  suffering 
from  extravasation  of  blood  beneath  the  cranium.  On  ex- 
amining the  head  a  slight  bruise  was  found  on  the  right 
temple,  and  Mr.  Cock  cut  down  upon  the  bone  in  that  direc- 
tion, on  the  chance  of  finding  a  fi*acture.  However,  after 
exploiting  the  angle  of  the  parietal  bone  no  trace  of  fracture 
was  discoverable,  and  Mr.  Cock  did  not  feel  justified  in  pro- 
ceeding further.  The  patient  died  in  the  course  of  a  few 
hours ;  and  on  examination  a  minute  fracture,  hardly  dis- 
cernible on  the  exterior  of  the  cranium,  was  found  to  traverse 
the  lower  extremity  of  the  parietal  angle.  A  large  clot  of  blood 
had  accumulated  between  the  dura  mater  and  the  skull,  poured 
out  from  the  ruptured  meningeal  artery.  There  was  no  other 
injury  whatever  to  the  contents  of  the  cranium. 

Case  12''.  Fracture  (fi'om  musJcet  hall)  of  right  parietal  hone  j 
middle  meningeal  extravasation  j  marJeed  interval  of  conscious- 
ness J  trephining  j  death  tuithin  twenty-four  hours  of  the 
injury. — A  French  artillery  driver  was  knocked  off  his  horse 
by  a  musket  ball,  which  struck  him  on  the  anterior  and 
inferior  portion  of  the  right  parietal  bone,  in  a  charge  made 
by  General  Brennier,  at  the  battle  of  Vimiera,  on  the  British 
infantry  under  the  command  of  the  late  Sir  Eonald  Fergusson. 
The  charge  was  as  vigorously  met,  and  the  French  guns  were 
taken  on  the  spot,  two  of  the  drivers  lying  dead  by  the  side 
of  the  horses.  In  this  state  I  found  them;  the  third  was 
struck  on  the  head  and  also  wounded  in  the  leg,  which  pre- 
vented him  from  running  away.    He  explained  the  nature  of 

'  This  and  the  next  two  cases  are  given  by  Mr.  Guthrie,  '  Injuries  of  the  Head 
affecting  the  Brain,'  p.  59. 


3G  On  Middle  Meningeal  Hxmorrhage. 

his  case,  the  manner  of  the  advance^  &c.,  and  I  took  him  under 
my  care,  thinking,  from  his  freedom  from  symptoms  and  the 
slightness  of  the  fracture,  that  he  probably  would  do  well. 
The  next  moiming  I  went  into  the  village  to  look  after  some 
French  officers,  and  found  my  driver  lying  under  the  wall  of 
the  church,  which  had  been  turned  into  a  hospital,  apparently 
dying.  I  lost  no  time  in  procuring  a  trephine,  and  in  raising 
a  portion  of  bone,  when  a  thick  coagulum  of  blood  appeared 
underneath,  apparently  extending  in  every  direction.  Three 
more  pieces  of  bone  were  taken  away,  and  the  coagulum,  which 
appeared  to  be  an  inch  in  thickness,  was  removed  with  the 
help  of  a  feather,  with  difficulty.  The  brain  did  not,  however, 
regain  its  level,  and  the  man  shortly  after  died.  The  middle 
meningeal  artery  was  torn  across  on  the  outside  of  the  dura 
mater, — the  wound  did  not  pass  through  to  the  inside.  After 
his  death  I  opened  the  dura  mater,  but  there  was  no  blood 
beneath  it ;  the  convolutions  of  the  brain  were  depressed  and 
flattened  by  the  pressure. 

Case  13.  Fracture  {musket  hall)  of  right ]parietal  hone  ;  middle 
meningeal  extravasation  ;  elevation  of  fragments  and  removal 
of  clot  ;  marked  improvement  ;  death  on  third  day. — soldier 
of  the  29th  Regiment  was  struck  on  the  right  parietal  bone  in 
a  similar  manner,  shortly  after  daylight,  at  the  battle  of 
Talavera,  during  the  first  attack  on  the  hill,  the  key  of  the 
British  position.  He  walked  to  me  soon  afterwards,  to  the 
place  where  the  wounded  of  the  evening  before  had  been  col- 
lected in  the  rear.  Being  otherwise  employed,  I  heard  his 
story,  but  could  not  attend  to  him  at  the  moment  and  found 
him  some  time  af tei-wards  senseless,  with  a  slow  intermitting 
pulse,  breathing  loudly  and  supposed  to  be  dying.  The 
fractured  parts  were  sufficiently  broken  to  admit  of  the 
introduction  of  two  elevators,  by  means  of  which  they  were 
gradually  removed,  together  with  a  large  coagulum  of  blood 
which  had  depressed  the  brain.  When  this  was  removed  the 
brain  regained  its  level,  the  man  opened  his  eyes,  looked 
around,  knew  and  thanked  me.  The  pulse  and  breathing 
became  regulai-,  he  said  he  suffered  only  a  little  pain  in  the 
part  and  should  soon  get  well.  He  died,  however,  on  the 
third  day. 


Oil  Middle  Meningeal  Hcvmorrhage. 


37 


Case  14.  Depressed  fracture  of  right  parietal  hone  ;  middle 
meningeal  extravasation ;  elevation  of  hone  and  removal  of 
coaguhim  ;  recovery. — During  the  battle  of  Salamanca  a  soldier 
of  the  27tli  Regiment  was  brought  to  me^  who  had  walked  to 
the  rearj  and  had  fallen  down  insensible  within  a  few  yards  of 
the  hospital  station.  I  found  a  considerable  fracture,,  with 
depression,  at  the  inferior  angle  of  the  parietal  bone,  before 
and  above  the  ear.  The  end  of  the  elevator  being  introduced 
a  small  piece  of  bone  was  first  raised,  then  another,  and  a  third, 
when  a  thick  coagulum  was  exposed  and  removed.  The  dura 
mater  was  not  separated  from  the  bone  around  to  any  extent, 
and  the  coagulum,  although  thick,  was  not  large.  The  brain, 
which  had  been  depressed,  regained  its  level  immediately,  and 
the  man  recovered  his  senses  immediately.  He  was  sent  to 
Lisbon  cured  of  his  wound,  but  unfit  for  service.  The  artery 
did  not  bleed  after  it  had  been  exposed. 

Mr.  Guthrie  goes  on  to  state  that  he  had  two  similar  cases, 
both  of  which  recovered,  one  at  the  siege  of  Ciudad  Rodrigo, 
the  other  at  the  siege  of  Badajos  ;  and  that  he  has  had  others 
on  subsequent  occasions,  where  the  brain  has  been  also 
wounded,  in  which  the  result  was  not  always  so  fortunate. 

As  he  mentions  distinctly  these  latter  cases  in  which  middle 
meningeal  haemorrhage  was  complicated  with  brain  injury,  the 
writer  has  placed  the  three  cases  12,  13,  14,  in  this  group;  no 
injury  to  the  brain  is  mentioned  and  it  is  probable  that  with 
the  missiles  of  the  date  of  the  Peninsular  War  travelling  with 
low  velocity  the  fractures  were  localized  to  the  site  struck  by 
the  bullet,  without  starring  lines  travelling  into  the  base  and 
elsewhere. 

A  better  instance  of  prompt  trephining  under  difficulties 
than  that  related  in  Case  12  will  probably  not  be  met  with 
again. 

Case  15.^  Depressed  fracture  of  frontal  and  parietal  hones  ; 
middle  meningeal  hsemorrhage ;  trephining  j  death  on  the  third 
day  ;  traces  of  inflammation  ofpia  mater. — A  man  was  knocked 
down  in  Smithfield  by  a  brickbat,  thrown  at  him  by  some 
villains  against  whom  he  had  appeared  as  evidence  upon  a  trial. 
He  was  immediately  brought  to  the  hospital,  but  in  a  state  of 
'  Abernethy,  •  Surg.  Works,'  vol.  ii ;  '  Injuries  of  the  Head,  &c.,'  p.  42. 
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profound  apoplexy.  The  right  side  of  the  frontal  bone  and  the 
lower  part  of  the  parietal  were  beaten  in,  the  area  of  the  de- 
pressed piece  being  two  inches  in  diameter.  After  making 
three  perforations  in  the  circumference  I  was  enabled  to 
remove  the  depressed  portion.  I  then  took  out  a  large  handful 
of  coagulated  bloody  which  lay  upon  the  orbitary  process 
of  the  frontal  bone,  and  had  so  pressed  back  the  anterior  lobe 
of  the  brain  that  I  could,  with  my  finger,  touch  the  transverse 
spinous  process  of  the  sphenoid  bone.  The  brain  now  rose 
slowly,  in  consequence,  I  suppose,  of  the  blood  gradually 
finding  its  way  through  the  compressed  vessels,  and  the  man 
began  to  show  signs  of  returning  sense.  He  was  bled,  and  his 
bowels  were  emptied  by  a  purge.  The  next  day  he  was  so  far 
recovered  as  to  give  an  imperfect  account  of  the  accident,  but 
on  the  third  day  he  died  convulsed. 

On  dissection  some  blood  was  found  between  the  dura  and 
pia  mater,  and  traces  of  inflammation  appeared  on  the  latter 
membrane. 

Remarks. — This  and  the  next  case  are  placed  in  this  group 
owing  to  the  probability  that  blows  with  a  brickbat  or  poker 
on  the  side  of  the  skull  would  cause  localized  injury  to  the 
bones  here,  not  extending  into  the  base.  The  deficient  account 
of  the  post-mortem,  however,  renders  this  doubtful. 

Case  16.^  Ruptured  middle  meningeal  artery;  paralysis  of 
motion  and  sensation  J  no  operation;  death  on  the  eighth  day. 
— A  man,  set.  30,  had  a  fracture  of  the  left  parietal  bone, 
caused  by  a  poker.  This  led  to  the  effusion  of  a  large  clot  of 
blood  on  the  dura  mater  compressing  the  brain.  When 
admitted  into  Gruy's  he  was  almost  in  an  unconscious  state, 
with  contraction  of  the  pupils  (particularly  the  right),  and  was 
very  restless.  Two  days  afterwards,  although  he  had  not 
spoken,  he  seemed  to  have  some  degree  of  consciousness,  and 
it  was  found  that  he  had  loss  of  motion  and  sensation  in  the 
right  arm  and  leg,  and  particularly  in  the  former.  Two  days 
afterwards  he  had  somewhat  recovered  from  his  lethargic 
state,  and  appeared  to  feel  when  he  was  touched.    After  this 

1  The  above  case  is  taken  from  Dr.  Wilks's  '  Diseases  of  the  Nervous  System,' 
p.  37. 
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he  again  became  comatose,  and  gradually  sank  on  the  eighth 
day. 

Eemarks. — The  return  of  partial  consciousness  two  days 
after  the  injury  points  to  some  power  of  the  brain  to  accom- 
modate itself  to  the  intruding  blood.  The  return  of  coma 
may  be  explained  by  the  fact  abeady  alluded  to,  that  the 
htemoi'rhage  in  these  cases  may  be  repeated.  The  duration  of 
life  without  any  operation  up  to  the  eighth  day  is  unusual,  and 
the  case  may  be  compared  on  this  point  with  one  under  the 
care  of  Mr.  Hutchinson,  Case  31,  p.  65,  in  which  life  was  pro- 
longed to  the  ninth  day,  and  one  under  Mr.  Cooper  Forster 
in  which  death  did  not  ensue  till  the  eleventh  day. 

Case  17\ — Fracture  of  right  side  of  shull  not  extending  into 
base;  ricpticre  of  i^osterior  branch  of  middle  meningeal  artery  j 
slight  ecchymosis  and  contusion  of  brain;  trephining/  death 
■within  a  few  hours  after  injury. — A  boy,  set.  10,  walked  home 
after  a  fall  upon  the  pavement,  gave  a  clear  account  of  the 
accident,  and  complained  of  pain  on  the  back  of  the  head ;  he 
then  vomited,  wandered  in  his  talk,  and  became  drowsy. 
Some  six  hours  after  he  was  brought  to  University  College 
Hospital,  the  drowsiness  increasing,  though  he  was  able  to 
stand  up  and  answer  questions.  There  was  no  wound,  but  a 
large  haematoma  above  the  right  ear.  The  movements  of  the 
left  arm  and  leg  were  weak.  Soon  after  admission  his  pupils 
became  unequal,  the  right  being  larger.  At  first  he  took 
notice  when  spoken  to,  but  soon  became  rapidly  insensible, 
with  convulsive  movements  in  the  limbs,  more  especially  the 
right  side.  The  respirations  were  catchy  and  short ;  he 
yawned  at  intervals  and  grew  rapidly  weaker.  Trephining 
was  performed  over  the  right  middle  meningeal  artery,  and  a 
large  clot  was  discovered  near  the  wound.  Chloroform 
seemed  to  alter  the  already  failing  respiration  so  much  for  the 
worse  that  the  operation  was  completed  without  an  anaesthetic. 
Artificial  respiration  also  was  required;  the  pulse  grew 
gradually  weaker  and  the  boy  died. 

Fost-mortem  examination. — A  fracture  of  the  skull  was 
found  on  the  right  side,  extending  horizontally  forwards  from 

1  Reported  by  Mr.  Godlee,  'Med.  Times  and  Giiz.,'  Nov.  1, 1884;  '  Annals  of 
Surgery/  vol.  i,  No.  3,  p.  278. 
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the  junction  of  the  lower  and  middle  fourths  of  the  lambdoid 
suture  to  one  inch  behind  the  temporal  suture ;  beneath  was 
a  large  disc-shaped  clot,  depressing  the  brain.  The  posterior 
branch  of  the  middle  meningeal  was  torn  through  where  the 
fracture  crossed  it.  Water  injected  through  the  carotid 
in  the  neck  demonstrated  the  exact  opening  in  the 
meningeal,  which  was  apparently  plugged  by  a  small  clot. 
There  was  considerable  flattening  of  the  convolutions  beneath 
the  clot,  and  also  of  the  convolutions  of  the  entire  brain. 
There  was  ecchymosis  of  the  pia  mater  over  the  left  frontal 
lobe ;  both  the  grey  and  white  matter  were  disorganised  in  a 
small  area  above  the  frontal  lobe. 

The  points  to  note  in  the  diagnosis  were  : 

1.  An  interval  of  consciousness  after  the  head  injury. 

2.  The  gradual  onset  of  drowsiness,  with  vomiting. 

3.  The  drowsiness  passing  into  unconsciousness. 

4.  The  paresis  of  one  side  of  the  body. 

5.  The  slow  pulse. 

6.  The  slow  respirations. 

It  seemed  probable  that  the  convulsions  were  more  marked 
on  the  right  side  because  of  the  paralysis  of  the  left. 

The  seat  of  rupture  in  the  vessel  was  demonstrated,  after 
death,  to  be  situated  vertically  above  the  mastoid  process, 
and  one  and  half  inches  behind  the  centre  of  the  trephine 
hole,  but  there  was  nothing  to  point  out  more  exactly  the 
position  of  the  lesion.  Mr.  Grodlee  concluded  that  operations 
should  be  performed  in  these  cases  without  the  aid  of  an 
aneesthetic. 

Case  18.^ — Depressed  fracture  of  parietal  hones;  double  middle 
meningeal  hsemorrhage ;  trephining  on  the  fourth  and  seventh 
day;  recovery.— R.  R— ,  a  young  man,  February  24th,  1750, 
fell  backwards  from  his  horse  on  a  rock.  His  foot  sticking  in 
the  stii-rup,  he  was  di-agged  some  way  till  the  girth  broke,  and 
left  him  with  his  head  between  two  stones  in  a  rill  of  water, 
where  he  would  soon  have  been  suffocated  had  not  a  shepherd 
boy  drawn  him  out. 

A  large  piece  of  the  left  parietal  was  driven  in,  backward,  to 
'  This  and  the  next  case  are  taken  from  '  Cases  in  Surge.y,'  by  J.  Hill,  surgeon 
in  Dumfries,  p.  94,  Ediu.,  1772. 
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the  lambdoid  suture,  with  a  fissure  in  the  right  parietal  for- 
ward, bout  like  a  shepherd's  crook,  the  whole  being  nearly  the 
length  of  that  bone. 

His  friends  positively  refused  to  allow  the  skull  to  be  per- 
forated till  four  days  after  the  accident,  though  the  stupor, 
profound  sleep,  and  other  bad  symptoms  showed  to  demon- 
stration that  there  was  no  other  possible  means  of  saving 
him. 

With  the  smallest  head  of  the  trepan  I  opened  the  skull 
about  half  an  inch  before  the  fissure. 

The  dura  mater  was  so  far  torn  from  the  skull  that  two  or 
three  ounces  of  blood  were  lodged  between  them,  the  discharge 
of  which  relieved  him  so  considerably  that  his  friends  flattered 
themselves  that  there  would  be  no  occasion  for  operating  any 
further,  and  opposed  the  examination  of  the  other  side  three 
days  longer,  when  the  prospect  of  immediate  death  obliged 
them  to  consent. 

By  this  time  there  was  a  firm  circumscribed  tumour,  about 
the  thickness  of  one's  finger,  all  along  the  fissure,  owing  to 
extravasated  blood  within  the  skull,  and  betwixt  the  skull  and 
pericranium.  When  the  blood  was  discharged  by  piercing 
that  membrane  the  fracture  was  discovered  to  be  wide  enough 
to  allow  a  free  passage  from  within.  Upon  seeing  this  I  took 
off  only  so  much  of  the  teguments  as  to  prevent  their  healing 
too  soon.  He  recovered  in  five  weeks,  and  he  continues  well 
in  1771,  married,  and  has  a  family. 

Case  19.  Blows  on  head  ;  middle  meningeal  extravasation  on 
both  sides;  trephining s ;  recovery. — J.  R — ,  about  30,  received, 
February  27th,  1751,  blows  on  the  head  with  a  loaded  whip- 
handle,  and  a  crab  stick.  Next  morning  he  was  in  a  pro- 
found apoplectic-like  lethargy,  and  his  whole  right  side  was 
paralytic,  though  there  was  neither  fracture  nor  depression. 

The  symptoms  showed  the  necessity  of  opening  both  sides 
of  the  head.  But  the  impressions  of  the  staff  being  strongest 
on  the  right  side,  it  was  opened  first,  though  the  symptoms 
generally  indicate  the  contrary. 

The  pericranium  adhered  firmly  on  the  outside,  but  the 
dura  mater  was  detached  so  far  within,  as  to  contain  at  least 
six  or  seven  ounces  of  fluid  blood  betwixt  it  and  the  skull. 
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After  the  blood  was  discharged  we  saw  a  small  artery  open 
on  the  surface  of  the  dura  mater,  throwing  out  blood  'per  sal- 
ttim,  which  in  a  little  time  stopped  of  its  own  accord,  and 
never  gave  us  more  trouble.  The  whole  quantity  of  blood 
discharged  was  about  eight  or  nine  ounces. 

This  gave  him  some  relief.  But  his  friends  would  not  allow 
the  other  side  to  be  opened  till  four  days  after,  when  all  hopes 
of  life  seemed  to  have  gone,  and  he  was  left  to  die  among 
our  hands. 

The  left  parietal  bone  was  then  opened.  The  whole  hemi- 
sphere of  the  brain  was  most  surprisingly  compressed  by  a  black 
cake,  which  at  first  sight  Dr.  Grilchrist  and  I  imagined  to  be 
the  dura  mater  mortified,  till  by  touching,  we  discovered  it  to 
be  coagulated  blood,  of  the  colour  and  consistence  of  black- 
currant jelly,  which  had  insinuated  itself  betwixt  the  dura 
mater  and  skull  from  the  falx  at  top  to  the  bottom  of  the 
OS  petrosum.  It  was  above  an  inch  thick,  and  consisted  of 
about  as  many  ounces  as  had  been  discharged  from  the  other 
side. 

It  was  not  thought  safe  to  bring  away  the  whole  mass  at 
once.  But  on  taking  out  a  few  ounces  of  it  and  speaking  to 
him  he  instantly  looked  up,  like  one  awakened  from  sleep,  knew 
and  named  everybody,  and  raised  his  arms,  which  had  been 
paralytic,  over  his  head. 

More  of  this  cake  being  daily  taken  out,  he  recovered  so  fast 
that  in  fifteen  days  after  the  injury  he  walked  into  the  next 
room  three  days  successively,  and  sat  up  some  hours  each  time. 
But  the  dressings  unhappily  slipped  off  one  night  when  he 
was  asleep,  and  a  small  artery  in  the  scalp,  which  had  formerly 
given  us  no  trouble,  sprung  and  bled  so  excessively  before  I 
could  reach  him,  being  three  miles  distant,  that  he  fainted 
for  some  minutes.  The  loss  of  blood  made  the  confusion  of 
his  head  return,  with  a  quick,  small  pulse,  &c. 

Some  days  after,  his  friends,  despairing  of  his  life,  carried 
him  home  on  a  litter,  eight  miles,  without  acquainting  me  of 
their  design.  After  this  I  saw  him  three  or  six  times  and 
taught  the  people  how  to  dress  him. 

While  at  home  the  left  side  of  his  brain  suppurated  five  oi- 
six  times  at  small  intervals,  accompanied  each  time  with  a 
fever  and  such  a  stupor  that  he  could  not  swallow  anything 
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without  great  difficulty,  till  the  matter  got  vent  and  then  ho 
swallowed  with  ease, 

I  did  not  examine  how  far  the  dura  mater  was  disengaged 
from  the  skull  on  the  right  side  because  the  blood  flowed  freely 
out.  However,  its  extent  could  not  be  much  less  than  on  the 
left,  into  which,  when  taking  out  the  coagulated  blood,  I  intro- 
duced a  crooked  probe,  at  the  perforation  of  the  trepan,  three 
inches  downwards  towards  the  os  temporis,  till  it  was  stopped 
by  the  curvature  of  the  os  temporis.  Then  I  moved  it  round 
by  the  lambdoid  suture,  the  falx,  and  below  the  os  frontis,  to 
the  bottom  again,  without  any  opposition.  So  completely 
was  every  vessel  and  fibre  broken  on  that  whole  side,  and  that 
as  well  at  the  sutura  squamosa  and  coronalis  as  at  the  other 
parts  of  the  cranium. 

So  many  vessels  torn  asunder  on  both  sides  of  the  head 
occasioned  such  a  large  discharge  of  matter  that  it  was  three 
months  before  he  recovered. 

He  is  in  good  health  1771,  and  has  had  several  children 
since.  He  is  sometimes  liable  to  convulsive  twitchings,  but 
they  do  not  deprive  him  of  his  senses,  and  his  memory  at  times 
fails  him  so  far  as  to  make  him  at  a  loss  for  words  to  express 
himself. 

Case  20.^  Middle  meningeal  extravasation  ;  concussion  sym- 
ptoms for  three  hours,  then  recovered  from  j  onset,  later,  of  com- 
pression symptoms  and  death  luithin  nineteen  hours  of  the 
accident. — A  child  was  playing  on  a  table,  from  which  it  fell 
on  a  stone  floor,  receiving  a  severe  blow  on  the  head  which 
caused  concussion  of  the  brain ;  the  child  appeared  to  recover 
at  four  in  the  afternoon,  the  time  at  which  the  accident 
occurred  being  one ;  pain  still  continued  in  the  head,  the  child 
cried  considerably ;  it  went  to  bed  about  two  hours  before  its 
usual  time  ;  during  the  night  the  servant  was  awoke  by  the 
apoplectic  stertor  of  the  child,  which  prevented  her  from 
sleeping ;  when  she  moved  it,  the  child  was  not  roused ;  she 
discovered  that  it  was  ill,  alarmed  the  family,  and  at  eight  in 
the  morning  it  died. 

It  was  found  after  death  that  a  considerable  quantity  of 
blood  was  extravasated  on  the  brain. 

'  Sir  A.  Cooper,  '  Lectures  on  Surgery,'  p.  125. 
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Case  21.^  Extensive  and  depressed  fracture  of  parietal  hone  ; 
middle  meningeal  haemorrhage  ;  trephining  three  days  after  the 
accident;  recovery. — M.  C. — aet.  14,  was  admitted  into  the 
South  Devon  and  East  Cornwall  Hospital,  under  the  care  of 
Mr.  Swain,  on  Septembea-  9th,  having  on  that  morning  fallen 
from  a  verandah  two  stories  high,  pitching  on  her  head  on 
the  kerbstone ;  she  was  picked  up  insensible. 

On  admission  she  was  perfectly  unconscious,  but  constantly 
moaning.  Over  the  left  parietal  bone  there  was  a  large 
fluctuating  swelling,  through  which  the  edge  of  the  bone  could 
be  distinctly  felt.  There  was  no  external  wound;  the  left 
eyelid  was  puffy  and  slightly  discoloured.  There  was  no 
paralysis ;  respiration  was  normal ;  the  pupils  were  dilated 
but  normal;  there  was  no  vomiting;  her  hgad  was  shaved 
and  ice  applied. 

On  September  11th  she  was  in  much  the  same  condition;  the 
temperature  had  fallen  from  100"2°  to  normal. 

On  the  12th  the  right  pupil  was  dilated  and  the  left 
contracted.  The  temperature  was  rising,  and  the  coma  was 
deeper.  Mr.  Swain  determined  to  make  an  exploratoi*y 
incision.  An  extensive  crucial  incision  was  made  over  the 
parietal  swelling,  and  a  large  quantity  of  blood-clot  removed. 
There  was  then  found  to  exist  a  very  extensive  fi'acture  of  the 
parietal  bone.  The  posterior  part  of  the  bone  was  jammed 
down  on  the  dura  mater.  A  large  oblong  portion  was  quite 
separated  from  the  surrounding  bone,  and  deeply  depressed. 
Some  portions  of  bone  having  been  removed  with  the  bone 
forceps,  room  was  made  for  the  insertion  of  the  elevator,  when 
the  parietal  bone  was  lifted  into  position,  considerable  force 
being  required  to  accomplish  it.  The  loose  portion  of  bone 
was  then  elevated  and  removed  entirely.  There  was  no  wound 
of  the  dura  mater,  but  a  large  clot  was  found  between  it  and 
the  skull,  this  was  removed;  considerable  hsemorrhage  took 
place  from  the  surface  of  the  dura  mater^  and  was  only 
arrested  by  the  use  of  the  actual  cautery.  The  wound  was 
then  syringed  out  with  carbolic  lotion,  and  the  skin  carefully 
adjusted  and  sewn  together  with  numerous  carbolized  catgut 
ligatures.  A  drainage-tube  was  inserted,  and  the  whole 
dressed  antiseptically. 

1  '  Brit.  Med.  Jouni.,'  Dec.  12th,  1885,  from  notes  by  Mr.  Buchau,  the  house  surgeon. 
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On  the  14th  she  was  more  sensible;  the  pupils  were 
equal  and  slightly  responsive  to  hght.  The  temperature  was 
normal. 

On  the  19th  she  for  the  first  time  recovered  her  speech ; 
she  talked  with  the  nurse  and  quite  understood  what  was  said 
to  her.    The  wound  was  now  healed. 

On  November  14th. — The  patient  was  quite  well^  with  the 
exception  of  slight  frontal  headache. 

Remarlcs. — It  is  possible  that  the  absence  of  paralysis  in 
this  case  may  have  been  due  to  the  fact  that  the  blood  as  it 
was  effused  was  able  to  escape,  in  part,  externally  beneath  the 
scalp,  owing  to  the  extensive  fracture.  The  means  by  which 
the  hfemorrhage  was  arrested,  after  the  removal  of  the  clot,  is 
interesting. 

Case  22}  Fracture  of  internal  table  only  ;  middle  meningeal 
hemorrhage ;  general  paralysis ;  death  ten  hours  after  the 
accident. — On  November  20th,  1881,  Mr.  Bryant  was  called  by 
•Mr.  W.  Blasson,  of  Edgware,  to  see  Mr. — ,  about  40  years  of 
age,  who  after  a  day's  hunting,  while  riding  into  Edgware  at 
a  quiet  pace  came  into  collision  with  a  hay-cart,  and  was  seen 
to  fall  sideways  off  his  horse  upon  his  head. 

The  accident  was  witnessed  by  a  medical  man  who  was  near 
and  went  to  his  assistance.  When  picked  up  the  patient  was 
perfectly  unconscious,  comatose,  with  stertorous  breathing. 
He  was  put  to  bed  in  an  inn  near  the  place  of  accident,  and 
when  Mr.  Blasson  saw  him,  within  an  hour,  he  found  him  as 
described  with  marks  of  bruising  on  the  left  side  of  his  head, 
but  with  no  distinct  evidence  of  fracture.  Seven  hours  later, 
as  no  change  took  place,  Mr.  Bryant  was  sent  for.  He  found 
the  patient  perfectly  unconscious  and  comatose,  breathing 
stertorous  ly,  the  pupils  dilated  and  fixed,  skin  warm,  pulse 
slow  and  of  moderate  calibre.  All  the  limbs  were  completely 
paralysed.  There  was  bruising  over  the  left  temporal  region, 
but  no  signs  of  fracture.  The  urine  was  drawn  off  and  an 
exploratory  incision  made  over  the  seat  of  injury,  down  to  the 
bone,  but  as  no  fracture  could  be  detected,  it  was  not  thought 
right  to  trephine,  the  paralysis  being  general.    The  gentle- 

'  The  writer  is  entirely  indebted  for  the  notes  of  this  case  to  Mr.  Bryimt. 
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man  died  about  two  hours  later,  and  about  ten  hours  after  the 
accident. 

Post-mortem  examination. — Mr.  Blasson  found  no  indication 
of  fracture  visible  on  the  outside  of  the  skull.  On  removing 
the  calvaria,  which  was  thin  and  translucent,  a  large  clot  of 
blood  was  found  between  the  bone  and  dura  mater  on  the  left 
side,  and  on  careful  examination  of  the  bone,  a  fissure,  which 
involved  only  the  internal  plate  of  the  parietal,  was  found  to 
have  divided  a  main  branch  of  the  middle  meningeal  artery. 
There  was  no  injury  to  the  brain. 

Mr.  Bryant  considers  that  the  fact  that  the  paralysis  was 
general  may  be  explained  by  the  clot  on  the  left  side  of  the 
brain,  large  and  rapidly  effused,  having  made  urgent  pressure, 
through  the  left  side  of  the  brain,  upon  the  right  as  well.  See 
also  the  remarks  under  the  head  of  symptoms  at  p.  124. 

This  case  may  be  compared  with  No.  1  and  No.  4  and  with 
the  two  following,  as  in  all  the  internal  table  alone  was 
fractured.  All  impress  the  fact  how  very  little  external  evi- 
dence there  may  be  of  the  very  grave  lesion  which  lies  beneath- 
the  bone  which  is,  apparently,  injured  so  trivially. 

Case  23.^  Fracture  of  internal  table  only  ;  middle  meningeal 
hsemorrhage ;  trephining;  relief  to  compression  symptoms; 
death  some  days  later  from  suppuration  and  meningitis. — A 
young  woman  was  thrown  out  of  a  country  waggon  upon  a 
pavement,  and  said  to  have  pitched  upon  her  head.  She  was 
instantly  deprived  of  sense  and  brought  to  the  hospital  in  that 
state.  Her  head  was  immediately  shaved  and  examined  but 
found  to  be  so  absolutely  free  from  all  mark  of  violence  that  I 
was  in  doubt  of  the  truth  of  the  account  given  of  her.  She  was 
freely  let  blood,  and  some  medicine  directed  to  be  got  down  in 
order  to  empty  her.  The  next  day  she  was  in  the  same  state. 
More  blood  was  drawn  off  and  her  cathartic  repeated.  The 
third  day,  she  being  exactly  the  same,  both  the  temporal 
arteries  were  opened.  On  the  fourth,  there  being  no  alteration, 
I  determined  to  apply  a  trephine  on  that  part  of  her  head  on 
which  she  was  said  to  have  fallen,  and  which,  when  pressed 
hard,  seemed  to  produce  such  motion  in  her  as  if  it  gave  some 
pain. 

I  '  The  Chirurgical  Works  of  Percivall  Pott,'  vol.  i,  pp.  266—270. 
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In  a  case  of  less  necessity  this  would  hardly  liave  been  an 
authority,  but  here  something  was  to  be  attempted.  I  removed 
a  large  piece  of  scalp,  and  found  the  pericranium,  though  not 
detached  absolutely,  yet  not  naturally  or  firmly  adherent.  I 
applied  the  trephine,  and  when  I  had  worked  a  few  seconds  I 
took  out  the  instrument  to  clean  it,  but  was  much  surprised  to 
find  in  it  a  piece  of  the  upper  table  of  the  skull.  I  put  in  my 
finger  to  feel  what  was  underneath  and  found  that  it  touched 
the  remaining  table,  which  receded  from  the  finger,  and 
returned  again  upon  removing  it ;  and  when  I  pressed  the  said 
loose  piece  hard,  the  girl's  whole  frame  was  spasmodically 
agitated.  What  was  to  be  done  ?  It  appeared  to  me  that  if 
all  her  symptoms  were  not  caused  by  the  pressure  of  the  loose 
piece,  yet  they  were  certainly  aggravated  by  it,  that  therefore 
it  must  be  taken  away  at  all  events,  and  that  it  was  much  too 
large  to  be  extracted  at  the  present  opening,  besides  which  as 
it  ran  upwards  towards  the  sinus  I  should  not  have  chosen  to 
run  the  risk  of  a  hsemorrhage  from  thence  while  the  sinus  was 
covered  with  bone.  I  perforated  all  round  the  present  opening 
with  a  small  trephine  in  such  manner  that  each  perforation 
so  bordered  on  the  other  as  that  the  whole  should  make  one 
opening. 

For  nearly  one  half  of  the  circle  the  outer  table  only  came 
away  in  the  instrument,  leaving  the  inner  loose  and  covered 
with  blood,  but  in  all  the  lower  part  the  trephine  went  through 
both  tables  and  left  the  dura  mater  covered  with  grumous 
blood  also.  When  the  circle  was  finished  the  loose  portion 
was  easily  taken  away ;  its  upper  part  made  a  part  of  the 
sagittal  suture,  but  no  blood  followed  its  separation.  The 
dura  mater  under  the  whole  was  thinly  covered  with  grumous 
blood. 

Next  day  she  retained  her  urine,  and  opened  her  eyes.  In 
two  more  she  recovered  her  speech  and  became  as  rational  as 
I  suppose  she  ever  had  been,  and  would  in  all  probability  have 
done  well,  as  far  as  regarded  the  evils  produced  by  nerve- 
pressure,  but  after  some  days  matter  formed  between  the 
detached  dura  mater  and  the  skull,  and  the  symptomatic  fever 
usually  accompanying  such  mischief  came  on  with  such 
rapidity  that  all  the  efforts  of  art  were  vain. 
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Case  24.  Fracture  of  internal  table  only  ;  middle  meningeal 
hsemorrhage ;  death  within  forty -eight  hours. — A  porter  at 
work  at  the  waterside  was  knocked  down  by  a  blow  from  an 
iron  hook  at  the  end  of  the  tackle  belonging  to  a  crane.  He 
was  senseless  for  nearly  half  an  hour,  but  after  that  was  so 
well  as  to  walk  home.  The  next  morning  he  lost  his  sight, 
and  by  the  evening  his  speech  and  faculty  of  walking.  In  this 
state  he  was  brought  to  the  hospital.  He  was  largely  let  blood 
and  thoroughly  emptied ;  and  I  intended,  if  these  evacuations 
did  not  materially  serve  him,  to  have  examined  the  state  of 
that  part  of  the  bone  whereon  the  blow  was  received,  but  that 
night  he  died. 

Upon  examining  his  head  a  piece  of  the  inner  table  of  the 
OS  parietale,  of  about  an  inch  and  a  half  in  length,  and  not  quite 
so  broad,  was  found  detached  from  the  outer  table,  having  a 
quantity  of  blood  both  between  them  and  on  the  surface  of 
the  dura  mater. 

These  are  the  only  instances  which  I  have  met  with  of 
fracture  of  the  internal  table  alone,  though  I  make  no  doubt 
that  some  of  those  who  have  been  said  and  thought  to  have 
been  destroyed  by  concussion  have  sunk  under  this  kind  of 
mischief. 

Case  25.^  Small  linear  fracture  of  skidl,  not  involving  base ; 
middle  meningeal  hsemorrhage  ;  death  ivithin  ten  hours  ;  injury 
to  brain  slight. — J.  A — ,  set.  36,  was  brought  to  the  surgery 
at  G-uy's  Hospital  at  1 2.30  midnight,  February  17,  1882.  Mr. 
Stephens,  examining  him  as  dresser  for  the  week,  found  him 
drunk  with  a  scalp  wound  an  inch  and  a  half  long  situated 
about  two  inches  above  the  external  auditory  meatus ;  there 
was  also  a  swelling  over  an  area  of  about  three  inches 
resembling  a  bruise  caused  by  striking  the  head  sharply  against 
a  stone.  No  bare  bone  was  to  be  felt  with  a  probe,  nor  with 
the  little  finger,  which  passed  upwards  for  about  half  an  inch 
beneath  the  scalp. 

1  The  writer  is  indebted  for  this  case  to  Mr.  Symonds,  who  was  asked  to  look 
at  the  patient  in  the  surgery  while  visiting  the  hospital  for  the  purpose  of 
operating  on  a  case  of  emergency.  There  was  nothing  at  this  time  to  indicate 
anything  serious  in  the  patient's  condition,  and  Mr.  Symonds  had  no  opportunity 
given  him  of  seeing  the  man  again. 
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The  patient  was  said  to  have  been  knocked  down  by  a 
cab. 

When  spoken  to  he  answered  rationally ;  pupils  equal,  not 
contracted  nor  dilated ;  hearing  good  ;  no  subconjunctival 
ecchymosis ;  no  paralysis,  the  patient  being  able  to  walk  from 
the  surgery  with  a  policeman  to  a  cab  after  having  his  head 
dressed. 

At  4  a.m.  the  patient  was  again  brought  by  the  police  to  the 
surgery  on  a  stretcher;  he  was  now  breathing  stertorously, 
with  mucous  foam  at  the  mouth,  lond  rattling  in  the  throat, 
pulse  slow  and  full.  Whilst  being  lifted  into  bed  he  almost 
ceased  breathing;  artificial  respiration  was  performed,  mucus 
expressed,  and  the  breathing  became  better. 

At  7  a.m.  there  was  some  twitching  of  his  hands  and  the 
patient  began  to  breathe  more  slowly  and  to  foam  at  the 
mouth. 

8.55  a.m. — Death  took  place  quietly.^ 

Post-mortem  examination. — A  scalp  wound  on  the  right  side 
of  the  head.  Behind  it  was  a  small  linear  fi'acture  about  two 
inches  in  length.  This  cut  across  the  posterior  division  of  the 
meningeal  artery  (a  bristle  showed  the  site  of  the  laceration 
in  it)  and  a  large  cake  of  clot  lay  outside  the  dura  mater, 
flattening  that  side  of  the  brain. 

There  was  a  little  bruising  of  the  under  surface  of  the  left 
middle  lobe. 

Case  26.^  Extensive  fracture  of  left  side  of  skull  not  involv- 
ing base;  middle  meningeal  extravasation  on  this,  and,  to  a 
less  degree,  on  right  side;  trephining;  partial  relief;  death 
v-ith  pneumonia ;  no  injury  to  brain. — During  a  drunken 
affray  in  a  liquor  shop  the  patient  was  knocked  down  by  a 
blow  on  the  head  with  a  heavy  stick.  He  fell  down  insen- 
sible, but  recovered  consciousness  after  a  while,  and  was  able 
to  speak,  but  soon  relapsed  into  a  state  of  insensibility,  in 
which  condition  he  was  taken  to  the  dispensary  next  morning 
and  placed  in  bed.  When  seen  the  man  was  unconscious  and 
very  restless,  tossing  about  the  bed ;  he  made  no  response  to 
questions.    His  pupils  were  normal,  the  breathing  was  at 

'  The  notes  of  the  case  have  been  furnished  by  Mr.  Stephens. 
'  Dr.  G.  C.  Roy, '  Lancet,'  ii,  1884,  p.  318. 
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times  natural,  with  a  tendency  to  stridor.  Pulse  72,  small. 
There  was  no  paralysis,  but  the  limbs  were  rather  rigidly 
flexed.  The  scalp  at  the  junction  of  the  sagitto-coronal 
suture  was  contused  and  puffy,  and  a  depression  was  felt  in  the 
skull  just  outside  this  line  and  to  the  left.  A  crucial  incision 
was  made  over  the  part,  and  a  trephine  applied  over  the 
depressed  segment.  A  linear  line  of  fracture  traversed  this 
space,  but  the  depression  was  limited  to  the  outer  table,  and 
was  caused  by  the  condensation  of  the  bone  from  the  force  of 
the  blow.  A  probe  was  gently  passed  between  the  bone  and 
dura  mater  to  scoop  out  any  blood  that  might  have  been 
effused  on  its  surface,  but  only  a  few  small  pieces  of  clot  could 
be  thus  removed.  The  wound  was  dressed  with  cotton  soaked 
in  weak  carbolic  acid. 

Next  day  there  was  a  return  of  consciousness.  The  patient 
opened  his  eyes  when  spoken  to  loudly.  He  also  put  out  his 
tongue,  and  pointed  to  his  head  as  the  seat  of  pain.  He  was, 
however,  very  dull  and  stupid  and  could  not  speak.  The 
progress  was  impeded  next  day  by  an  attack  of  erysipelas, 
which  travelled  from  head  to  face  and  neck,  and  after  three 
days  left  him  in  a  very  exhausted  condition.  For  the  next 
three  days  the  patient's  condition  was  hopeful.  The  wound 
was  granulating,  and  he  could  answer  questions  by  signs, 
though  still  unable  to  speak.  He  took  a  fair  quantity  of  rice 
and  milk.  The  rigidity  of  the  limbs  disappeared,  but  the 
pulse  went  up  to  116,  and  a  tendency  to  pneumonia  of  the 
left  lung  was  manifested.  On  the  ninth  day  after  opei'ation 
he  was  decidedly  worse,  the  consolidation  of  the  lung  had 
progressed,  and  he  died  quietly  at  night. 

Post-mortem  examination. — The  extensive  fracture  passed 
across  the  left  squamous  bone,  and  bifurcated  at  the  external 
angle  of  the  orbit,  enclosing  a  bit  of  loose  spiculum.  Another 
line  of  fracture  radiated  upwards  from  the  centre  of  the  first, 
and  terminated  at  the  seat  of  operation.  A  thick  layer  of 
coagulated  blood  rested  on  the  dura  mater,  just  opposite  the 
temple,  measuring  5x3x1  inch.  At  the  lower  part  it  was 
an  inch  thick  and  adherent,  but  gradually  thinned  on  the  top. 
Another  patch  of  coagulated  blood  was  found  on  the  right 
side  opposite  to  the  parietal  eminence.  The  dura  mater  and 
brain  were  healthy.    The  left  lung  was  in  the  first  stage  of 
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hepatisation.  Other  organs  were  healthy.  Wound  healthy- 
looking. 

Eemarks. — In  the  middle  meningeal  extravasation  on  both 
sides,  and  the  violencej  with  a  heavy  stick,  this  case  bears  a 
close  resemblance  to  No.  19  at  p.  41.  The  absence  of  any 
"paralysis"  is  difficult  to  explain.  The  fact  that  so  much 
clot  was  left  after  a  simple  trephining,  i.  e.  removing  one 
circle  of  bone  without  fui-ther  removal  by  Hoffmanns  forceps, 
&c.,  bears  on  the  question  treated  of  at  p.  27,  and  again 
under  the  head  of  treatment  at  p.  157,  i.  e.  which  is  the  safest 
course  for  the  patient,  to  remove  only  a  circle  of  bone  which, 
it  is  hoped,  shall  act  as  a  safety-valve  against  recurrence  of 
pressure,  or  to  remove  the  bone  more  extensively  to  admit  of 
a  complete  removal  of  the  clot. 

The  death  of  the  patient,  nine  days  after  the  operation,  of 
pneumonia,  may  be  compared  with  the  same  ending  in  Case 
30,  p.  62.  The  occurrence  of  pneumonia  is  common  to  all 
severe  injuries  of  the  head.^ 

Case  27.^  Fracture  of  side  and  base  of  shull ;  hsemorrhage 
between  bone  and  dura  mater,  'probably  from  middle  meningeal ; 
trephining ;  relief  from  compression  symptoms ;  death  with 
hyperpyrexia  about  thirty-six  hows  after  injury ;  no  injury  to 
brain. — J.  R — ,  set.  7,  was  admitted  into  University  College 
Hospital,  under  Mr.  Beck,  at  2  p.m.,  July  13th,  1877.  An 
hour  before  he  had  fallen  from  the  top  of  a  wall  about  eight 
feet  high;  had  since  not  been  thoroughly  sensible,  and  was 
very  much  inclined  to  sleep.  He  was  brought  to  the  hospital 
to  have  his  arm  set,  no  complaint  being  made  of  his  head. 
When  first  seen  the  boy  told  the  dresser  what  was  the  matter, 
but  so  rapidly  became  unconscious,  that  when  seen  by  the 
house  surgeon  some  five  minutes  after,  no  answer  could  be 

1  This  fact  is  only  too  well  known  to  all  hospital  surgeons.  Mr.  Hutchinson 
('  Clin.  Surg./  vol.  i,  p.  77)  reports  a  most  interesting  case  in  which  this  lung 
complication  received  a  special  explanation.  The  man  died  of  fractured  base, 
followed  by  inflammation  of  the  subarachnoid  spaces  at  the  base  of  the  brain,  in 
consequence  of  which  the  roots  of  the  pneumogastric  nerves  were  surrounded 
with  inflammatory  deposit. 

'  This  and  the  next  case  were  published  by  Mr.  Beck,  'Med.  Times  and 
Gazette,'  1877,  vol.  ii,  p.  199.  The  first  case  there  given  by  Mr.  Beck  is  given  in 
this  paper  at  p.  74,  being  taken  from  Mr.  Erichsen's  lecture,  loc.  supr.  cit. 
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got  out  of  him,  though  the  patient  cried  and  was  very  irritable 
when  disturbed,  or  when  the  injured  arm  was  touched. 
Right  pupil  closely  contracted,  the  left-  somewhat  dilated 
and  insensible.  Pulse  60,  rather  soft ;  in  left  temporal  fossa, 
just  above  the  zygoma,  there  was  a  distinct  puffy  swelling, 
and  the  left  eye  was  more  prominent  than  the  right.  No 
bruises  or  depressions  could  be  felt  anywhere  else.  There 
had  been  bleeding  from  the  nose,  none  from  the  ear.  Bones 
of  left  arm  fractured  about  an  inch  from  lower  end,  with 
angular  deformity,  reduction  not  attempted. 

2  p.m. — Mr.  Beck  saw  the  case,  but  did  not  think  symptoms 
sufficiently  urgent  to  require  interference,  as  the  child  struggled 
and  cried  when  touched.  Orders  were  given  to  watch  it  care- 
fully, and  if  the  symptoms  increased  and  coma  supervened,  to 
send  at  once  for  the  surgeon. 

3  p.m. — Patient  breathing  more  rapidly,  almost  entirely 
insensible,  but  moves  his  limbs. 

3.40.  p.m. — Patient  is  somewhat  cyanosed  and  breathes  at 
long  intervals,  respiration  seeming  obstructed  by  mucus  ;  coma 
complete,  pupils  widely  dilated  and  immovable. 

3.55  p.m. — When  Mr.  Beck  saw  the  case  breathing  had 
become  much  more  infrequent,  patient  being  once  taken  for 
dead,  and  the  sheet  thrown  over  his  face.    However,  he  gave  a 
gasp  after  an  interval  of  quite  half  a  minute;  artificial  respiration 
was  immediately  resorted  to  and  he  came  round.   He  was  imme- 
diately carried  into  the  theatre,  and  the  operation  commenced. 
The  swelhng  on  the  left  temporal  fossa,  which  by  this  time 
had  become  much  larger,  was  cut  into,  and  the  bone  bared,  when 
blood  was  seen  issuing  from  a  small  hole  (vein),  but  no 
fracture.    A  crown  of  bone  being  taken  away  over  the  middle 
meningeal  the  anterior  edge  of  a  clot  was  seen.    Bone  being 
removed  with  bone  forceps  from  the  back  of  the  trephine  hole 
more  clots  were  exposed.    The  finger  now  discovered  a  large 
clot  between  dura  mater  and  bone.    This  was  removed  with  a 
small  lithotomy  scoop,  when  violent  haemorrhage  took  place, 
but  no  distinct  bleeding  point  could  be  discovered.  During 
this  time  artificial  respiration  had  to  be  resorted  to  at  intervals, 
but  as  the  brain  filled  up  the  place  occupied  by  clot,  the 
breathing  became  regular  and  the  pulse  rapid.    The  patient 
was  now  propped  up  in  the  sitting  position,  and  ice  applied  to 
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the  side  of  the  face,  neck,  and  head  ;  the  bleeding  beginning 
to  cease  in  great  measure,  two  or  three  stitches  were  put  into 
the  lips  of  the  incision,  a  carbolized  sponge  lightly  bandaged 
on,  and  an  ice-bag  applied.  Just  before  leaving  the  theatre 
several  futile  attempts  were  made  to  vomit,  and  the  limbs  were 
fi-eely  moved.  The  right  pupil  was  again  contracted  and 
immovable,  the  left  unaltered. 

5  p.m. — Patient  has  taken  two  feeders  of  milk,  and  smacked 
his  lips  as  if  conscious  of  the  drink.  Movement  of  limbs  fre- 
quent, and  easily  excited  by  pinching.  Once  it  appeared  that 
patient  tried  to  speak. 

7  p.m. — Temp.  100* 6°.  Condition  unchanged,  except  that 
breathing  has  become  somewhat  more  rapid. 

10  p.m. — Resp.  60  per  minute;  pulse  170.  Both  pupils 
immovable. 

July  14th  (1  a.m.) — Temp.  106°  in  axilla;  profuse  perspira- 
tion; patient  cannot  swallow;  resp.  78,  irregular,  not  stertor- 
ous ;  no  voluntary  motion  of  limbs,  but  reflex  of  eyelids  good ; 
pulse  180,  irregular,  both  pupils  immovable,  right  dilated 
three  quarters,  the  left  three  fifths. 

1.45 —Temp.  105-8° 

3  a.m. — Death  took  place  quietly,  breathing  becoming  more 
and  more  irregular.  Temp,  at  2.30  106*4°,  and  at  five  minutes 
after  death  it  had  risen  to  108'4°. 

Post-mortem  examination. — On  removal  of  skull  some 
remains  of  clot  were  found  on  left  side  behind  trephine 
aperture,  and  the  dura  mater  was  separated  to  the  level  of  the 
tentorium,  and  as  far  back  as  the  occipital  bone ;  no  arterial 
branch  wounded.  A  fissured  fracture  was  found  passing 
vertically  downwards,  rather  behind  middle  of  left  parietal 
bone,  and  about  half  an  inch  behind  trephine  hole,  then 
passing  forwards  and  separating  temporal  from  pai'ietal  bone, 
it  entered  great  wing  of  sphenoid,  and  then  across  sphenoid ; 
no  depression  anywhere,  the  brain  seemed  perfectly  healthy, 
no  flattening  of  convolutions  or  other  signs  of  pressure,  and 
nothing  to  account  for  death  found  on  section.  Left  ulna 
was  found  fractured  about  two  inches  from  lower  end,  and  the 
lower  epiphysis  of  left  radius  was  separated.^ 

'  Remarks  by  Mr.  Beck  relating  to  this  case  will  be  found  appended  to  the 
next  (p.  57). 
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Geoup  B. — Less  hopeful  cases  for  trephining.  Violence 
greater  than  in  Group  A.  Laceration  of  middle  meningeal 
artery,  one  or  more  of  its  branches  more  frequently  than  the 
trunk.  Fracture  of  skull  always  present  and  no  longer  slight 
and  localized  to  side  of  skull,  but  extending  into  base,  i.e. 
middle  fossa.  Compression  of  brain  and  contusion  also,  but 
this  latter  trivial. 

Here  the  extravasation  is  complicated  by  fracture  of  the 
base  extending  into  the  middle  fossa.  Without,  for  a  moment 
desiring  in  any  way  to  minimise  or  speak  lightly  of  this 
serious  complication,  it  may  be  pointed  out  that  the  extension 
into  the  base  is  usually  a  mere  fissure,  and  single,  and  that 
if  the  primary  brain  shock  and  jarring  are  recovered  from, 
the  co-existing  brain  contusion  is  usually  slight  and  trivial 
and  may  be  recovered  from  also,  if  the  more  urgent  and 
ominous  meningeal  extravasation  is  dealt  with  by  trephining, 
though  the  surgeon  may  feel  certain  that  the  fractm-e  is  not 
limited  to  the  vault.  Cases  such  as  that  of  Mr.  Hutchinson's, 
No.  31,  p.  65,  in  which  a  patient  with  middle  meningeal 
extravasation  and  fracture  of  vault  and  base  survives  till  the 
ninth  day,  death  then  taking  place  from  erysipelas  and  pyasmia, 
no  hemiplegia  having  been  present  after  the  second  day,  and 
one  of  the  writer's.  No.  30,  p.  62,  in  which  death  took  place, 
on  the  seventh  day  after  trephining,  from  lung  complications 
in  a  man  of  sixty-one,  show,  it  seems  to  him,  the  truth  of  the 
above  remarks. 

A  surgeon  might,  at  first  sight,  seem  justified  in  decHning 
to  trephine  in  a  case  of  meningeal  extravasation  complicated 
with  fractured  base;  this,  however,  is  a  mistake  (cf.  the  remarks 
on  treatment,  p.  156),  though  as  Case  29,  p.  60,  shows,  it  is  a 
mistake  into  which  the  writer  has  fallen  himself. 

Case  28.^  Extensive  fissured  fracture  of  middle  fossa  of  skull; 
middle  meningeal  haemorrhage ;  trephining ;  compression  relieved 
hut  recurrent ;  death ;  injury  to  brain  slight  and  superficial. — 
L.  C — ,  set.  25,  having  fallen  from  the  height  of  about  eight 
or  nine  feet  into  a  stable  yard,  was  admitted  into  University 
College  Hospital  August  15th,  1877,  about  a  quarter  of  an 
hour  after  the  accident,  under  the  care  of  Mr.  Beck.  She 
1  •  Med.  Times  and  Gaz.,'  loc.  supr.  cit. 
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was  conscious,  aud  related  how  the  accident  happened.  Both 
pupils  equal  aud  contracted.  Pulse  64.  She  was  bleeding 
freely  from  a  wound  on  the  right  side  of  the  head^  a  little 
below  the  parietal  eminence.  While  being  examined  she  com- 
plained of  being  unable  to  sit  up,  and  lay  back  on  the  couch. 
After  this  she  rapidly  became  unconsciovis,  and  the  pulse 
gradually  fell  to  42.  About  a  quarter  of  an  hour  later  the 
right  pupil  became  widely  dilated  and  insensible  to  light. 
The  left  was  of  moderate  size  and  reacted  feebly  to  light. 
She  was  seen  by  Mr.  Beck  about  two  hours  after  the  accident. 
Patient  unconscious,  but  moved  her  arms  and  legs  feebly  when 
disturbed.  No  definite  signs  of  paralysis.  If  left  to  herself 
she  lay  absolutely  motionless.  Breathing  stertorous  and 
irregular,  occasionally  ceasing  for  an  interval  of  ten  or  fifteen 
seconds.  In  this  respect  she  was  rapidly  getting  worse.  Right 
pupil  widely  dilated  and  insensible  to  light.  Left  slightly 
dilated,  acting  very  feebly,  if  at  all,  to  light.  The  right  eye- 
ball was  prominent  and  the  lids  discoloured.  No  blood  was 
showing  beneath  the  conjunctiva.  A  little  blood  had  trickled 
from  the  nose.  No  bleeding  from  the  ear;  just  below  the 
right  parietal  eminence  was  a  small  irregular  T-sh.aped  wound^ 
greatly  contused.  A  very  slight  depression  could  be  felt  in 
the  bone  at  this  point.  No  fissure  could  be  detected.  No 
particular  fulness  in  right  temporal  fossa.  The  wound  was 
enlarged  forwards  and  the  bone  examined.  A  small  dent  was 
found  in  the  bone  at  the  point  struck,  but  a  fissure  was  not 
found.  The  wound  was  then  enlarged  still  more  forwards 
so  as  to  expose  the  bone  more  in  the  direction  of  the  branches 
of  the  middle  meningeal  artery.  As  the  patient  was  evidently 
dying  a  large  trephine  was  applied  immediately  in  fr-ont  of  and 
below  the  slight  dent.  When  the  operation  was  commenced 
the  pulse  was  42,  slow  and  laboured.  On  removing  the  piece 
of  bone  the  dura  mater  was  seen  at  the  upper  part ;  but  at 
the  lower  part  of  the  opening  was  a  dark  mass  of  clot  which 
bulged  up  into  the  wound.  The  finger  passed  downwards  in 
the  clot  as  far  as  it  could  reach.  The  clots  were  then  removed, 
as  far  as  possible,  by  means  of  a  small  lithotomy  scoop.  This 
was  followed  by  very  profuse  haemorrhage,  the  source  of  which 
could  not  be  seen  nor  felt  with  the  finger.  The  patient  was 
immediately  raised  into  the  sitting  posture  and  an  ice-bag 
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applied  over  the  side  of  the  head  and  face.  In  a  short  time 
the  bleeding  ceased,  but  the  space  from  which  the  clots  had 
been  removed  with  the  lithotomy  scoop  became  rapidly  filled 
again  with  soft  coagulated  blood.  The  immediate  effect  of 
the  operation  was  to  raise  the  pulse  from  42  to  72,  and  the 
breathing  improved.  The  left  pupil  contracted  somewhat  and 
acted  more  readily  to  light.  The  right  pupil  did  not  alter  at 
first.  After  waiting  a  little  time  the  symptoms  of  compression 
began  slowly  to  return.  The  pulse  fell  to  below  60,  and  the 
left  pupil  again  became  slightly  dilated.  The  lithotomy  scoop 
was  therefore  again  applied  with  considerable  relief  to  the 
symptoms.  Lint  soaked  in  carbolic  oil  was  then  laid  lightly 
over  the  wound.  The  grave  symptoms  of  compression  did  not 
again  return,  and  at  4  a.m.  the  pulse  was  about  70,  and  the 
left  pupil  moderately  contracted  and  acting  to  light.  The 
breathing  was  laboured,  but  not  stertorous.  About  an  hour 
after,  a  large  mass  of  clot  which  protruded  from  the  wound 
was  pulled  away,  but  it  was  not  necessary  again  to  use  the 
lithotomy  scoop. 

At  10  a.m.  she  was  quite  unconscious,  very  restless,  so  that 
she  had  to  be  watched  to  prevent  her  falling  out  of  bed. 
Pulse  75.  Pupils  nearly  equal ;  blood  had  appeared  under 
the  right  conjunctiva.  Respiration  very  laboured;  much  mucus 
in  the  pharynx  and  bronchi ;  occasional  moaning. 

2.45  p.m. — Pupils  equal  and  normal  in  size.  Pulse  120 ; 
temp.  103°;  resp.  36. 

5  p.m. — Temp.  103"6°;  respiration  worse. 

At  8  p.m.  she  died.  Temperature  at  death  103°.  There 
was  no  paralysis  or  dilatation  of  the  pupils  before  death.  She 
seemed  to  die  rather  from  asphyxia  than  coma. 

Post-mortem  examination. — The  trephine  was  found  to  have 
been  applied  in  the  anterior  and  lower  part  of  the  parietal 
bone.  Two  large  branches  of  the  middle  meningeal  crossed 
the  piece  of  bone  removed.  This  was  rather  above  and  behind 
the  position  of  the  chief  branch  of  the  middle  meningeal  artery. 
Immediately  behind  the  trephine  hole  was  found  the  com- 
mencement of  an  extensive  fissured  fracture.  The  main  fissure 
ran  through  the  great  wing  of  the  sphenoid  between  the  fora- 
men ovale  and  the  foramen  rotundum,  and  crossed  the  sella 
turcica,  terminating  close  to  the  groove  for  the  left  carotid. 
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The  sphenoidal  sinus  was  full  of  blood.  From  this  a  fissure 
ran  at  right  angles  through  the  orbital  surface  of  the  great 
wing  of  the  sphenoid^  and  opposite  this  fissure  somewhat 
abundant  haemorrhage  had  occurred  into  the  fat  of  the  orbit. 
Thus  the  bleeding  from  the  nose  and  the  subconjunctival 
ecchymosis  which  had  been  supposed  to  indicate  a  fissure 
running  through  the  orbital  plate  of  the  frontal  and  the 
cribriform  plate  of  the  ethmoid,  was  in  reality  due  to  these 
two  fissui'es,  both  belonging  to  the  middle  fossa  of  the  skull. 
From  the  point  struck  a  short  fissure  passed  downwards  and 
backwards  into  the  squamous  portion  of  the  temporal  bone, 
and  another  connected  this  with  the  first  fissure,  so  that  a 
large  triangular  piece  of  bone  was  loose.  The  coronal,  lamb- 
doidal,  and  sagittal  sutures  were  firmly  united  by  bone.  The 
clot  between  the  dura  mater  and  bone  was  found  to  have  filled 
the  whole  middle  fossa  of  the  right  side  of  the  skull  from  the 
sphenoidal  fissure  in  front  to  the  petrous  portion  of  the  tem- 
poral bone  behind.  Inwards  it  extended  to  the  three  foramina 
in  the  great  wing  of  the  sphenoid.  The  amount  of  clot  found 
was  not  great.  It  was  no  more  than  one  third  of  an  inch  in 
thickness.  It  was  firm  and  adhered  to  the  dura  mater.  The 
large  anterior  branch  of  the  middle  meningeal  was  found  to 
be  completely  torn  across.  As  is  so  commonly  the  case,  just 
before  reaching  the  anterior  and  infei'ior  angle  of  the  parietal 
bone  it  lay  in  a  long  canal.  It  seemed  to  have  been  torn 
across  just  at  its  exit  from  this,  almost  an  inch  below  the 
trephine  hole.  The  dui'a  mater  was  uninjured.  On  the  left 
side,  almost  exactly  opposite  the  part  struck,  were  three  small 
superficial  lacerations  on  the  temporo-sphenoidal  tube.  From 
these  a  very  smaU  quantity  of  blood  had  escaped  into  the 
cavity  of  the  arachnoid.  In  other  respects  the  brain  was 
perfectly  healthy.  It  scarcely  showed  any  perceptible  flatten- 
ing opposite  the  seat  of  the  clot.'  Marked  hypostatic  con- 
gestion of  the  posterior  parts  of  lungs.  Bronchial  tubes 
choked  with  frothy  mucus. 

Remarks  by  Mr.  Beck  on  this  and  the  preceding  case. — In 
each  case  consciousness  was  not  lost  immediately  after  the 
injury,  for  in  the  first  the  child  was  brought  to  the  hospital 

»  With  this  may  be  compared  the  condition  of  the  brain  in  the  writer's  second 
case.  No.  30,  seven  days  after  the  trephining. 
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for  its  broken  arm,  without  suspicion  of  any  serious  head  injury, 
and  in  the  second,  the  patient  described  the  nature  of  the 
accident  after  admission.    In  each  case  consciousness  was  lost, 
and  symptoms  of  compression  set  in  within  a  very  short  time 
of  the  accident.    This,  of  course,  could  only  arise  from  hsemor- 
rhage,  as  no  inflammatory  exudation  could  possibly  occur  in 
so  short  a  time.    Such  abundant  haemorrhage  could  only  arise 
from  laceration  of  brain-substance,  or  from  the  vessels  of  the 
dura  mater.    As  in  neither  of  these  cases  was  there  any 
depressed  fracture  which  could  have  caused  direct  laceration 
of  the  brain,  the  haemorrhage,  if  from  laceration,  would  have 
been  seated  exactly  opposite  the  point  struck,  and  the  para- 
lysis would  have  appeared  first  on  the  same  side  as  the  external 
injury.    In  both  cases  the  pupil  became  dilated  first  on  the 
same  side  as  the  external  injury,  but  there  was  no  hemiplegia. 
The  post-mortem  showed  that  in  both  these  cases  dilatation  of 
the  pupil  was  due  to  direct  pressure  of  the  blood-clot  upon  the 
nerves  as  they  enter  the  sphenoidal  fissure.    In  both  these  also 
the  same  pressure  acting  on  the  cavernous  sinus  led  to 
distension  of  the  veins  of  the  orbit  and  consequent  prominence 
of  the  eyeball.    In  one  this  was  increased  by  slight  hgemor- 
rhage  into  the  orbit.    The  interval  of  consciousness  would 
also  negative  any  idea  of  the  haemorrhage  being  due  to 
laceration,   for  such  an   amount  of  tearing  of  the  brain- 
substance  as  would  be  required  to  yield  such  abundant  hgemor- 
i*hage  must  of  necessity  be  accompanied  by  prolonged  loss  of 
consciousness.    In  one  case  marked  fulness  of  the  temporal 
fossa  served  as  a  valuable  aid  to  diagnosis.    Trephining  was 
evidently  the  only  chance  of  saving  the  patients'  lives.  Both 
were  on  the  verge  of  death  when  operated  upon,  and  the 
urgency  of  the  symptoms  was  still  increasing.    The  situation 
chosen  for  applying  the  trephine  was  over  the  course  of  the 
great  anterior  branch  of  the  middle  meningeal  artery.    In  the 
case  of  the  woman  it  was  applied  a  little  higher  to  avoid 
making  a  fresh  wound.    It  would  doubtless  have  been  better 
to  apply  it  lower  down,  as  the  clot  would  have  been  more 
easily  removed.    As  soon  as  the  operation  was  completed  the 
same  result  followed  in  each  case.    The  clot  was  scooped  out, 
and  was  immediately  followed  by  a  deluge  of  blood,  so  great 
as  to  give  rise  to  a  fear  that  the  patient  had  been  reheved  of 


DESCRIPTION  OF  PLATES  IV  and  IVa, 


Illustrating  Mr.  W.  H.  A.  Jacobsou's  paper  on  Middle 
Meningeal  Haemorrhage. 

PLATE  IV. 

Fias.  1  and  2  are  introduced  to  show  how  much  the  distribution  of  the 
branches  of  the  middle  meningeal  artery  varies  in  different  parietal  bones  (p.  3). 

Fig.  3  shows  a  point  of  much  practical  importance,  and  one  to  which  attention 
does  not  appear  to  have  been  previously  drawUj  viz.  that  in  skulls  of  quite 
average  thickness  there  is  often  striking  thinness  and  translucency  along  the 
track  of  the  chief  branches  of  the  middle  meningeal  artery. 

PLATE  IVa. 

The  two  figures  in  this  plate  are  introduced  to  show  middle  meningeal  hfemor- 
rhage  and  a  condition  of  things  which  is  liable  to  be  confused  with  it;  one,  in 
fact,  which,  often  coexisting  with  middle  meningeal  ha3morrhage,  proves  a  fatal 
complication,  viz.  contusion,  laceration,  and  ecchymosis  of  the  brain. 

Both  these  figures  are  taken,  by  permission,  from  Mr.  Hutchinson's  '  Clinical 
Surgery.'  The  one  on  the  right,  fig.  1  ('  Clin.  Surg.,'  pi.  liv),  is  an  excellent 
instance  of  the  position  and  shape  of  a  middle  meningeal  clot,  and  the  way  in 
which  it  compresses  an  otherwise  uninjured  brain.  The  one  on  the  left,  fig.  2 
('Clin.  Surg.,'  pi.  1,  fig.  1),  shows  another  result  of  fracture  of  the  side  and  base 
of  the  skull,  viz.  contusion  and  ecchymosis  of  the  brain.  How  difficult  or  even 
impossible  it  may  be  to  diagnose  between  this  condition  and  middle  meningeal 
haemorrhage  is  shown  at  p.  133. 
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his  coma  merely  to  die  of  hsemorrliage.    In  each  case  the 
source  of  this  blood  could  be  neither  seen  nor  felt,  so  that 
none  of  the  ingenious  theoretical  plans  of  arresting  it  which 
are  recoromended  in  text-books  could  be  employed.    In  both 
cases  it  was  very  soon  arrested  by  putting  the  patient  in  the 
sitting  posture  (of  course  watching  carefully  for  signs  of 
smcope),  and  applying  a  large  ice-bag  over  the  whole  side  of 
the  face,  head,  and  neck.    Each  case  showed,  however,  that 
it  is  perfectly  impossible  to  prevent  the  accumulation  of  clot 
to  a  certain  extent,  but  as  there  is  a  large  hole  in  the  skull  to 
serve  as  a  sort  of  safety-valve,  the  pressure  is  so  diminished  as 
not  to  be  incompatible  with  life.    In  order  to  ensure  this  it  is 
necessary  to  make  use  of  a  large  trephine ;  a  small  trephine 
hole  would  be  almost  useless.     The  small  lithotomy  scoop 
proved  a  most  valuable  instrument  for  removing  the  clot.  It 
may  be  questioned,  however,  whether,  as  the  clots  always 
reform  to  some  extent,  it  is  worth  while  removing  them  at  all, 
and  whether  it  would  not  be  enough  to  trust  to  the  safety- 
valve  action  of  the  trephine  hole.    Probably  it  is  better  to 
remove  the  original  clot,  which  from  its  slow  formation  and 
the  pressure  it  has  been  exposed  to  is  somewhat  dense,  and 
the  expanding  power  of  the  braiu  seems  hardly  sufficient  alone 
to  expel  it.    On  the  other  hand,  the  newly-formed  clot  after 
the  operation  is  much  more  readily  expelled.    In  the  child 
death  seemed  to  occur  from  hyperpyrexia.    The  coma  had 
completely  disappeared.    It  could  swallow  well  and  seemed 
hkely  to  recover,  when  the  temperature  suddenly  ran  up  to 
108°,  the  pulse  became  uncontrollable  and  the  respiration 
excessively  rapid.    Death  quickly  followed.    In  the  same  way 
in  the  woman  there  was  a  marked  rise  in  temperature  after  the 
first  few  hours,  and  at  the  same  time  the  pulse  rose  to  120, 
and  the  breathing  became  more  embarrassed.    The  rise  of 
temperature  occurred  much  too  early  to  be  septic  or  inflam- 
matory in  its  origin  ;  moreover,  there  were  no  signs  of  inflam- 
mation or  of  congestion  of  the  membranes  in  either  case.  It 
must  therefore  be  of  purely  nervous  origin,  and  its  exact 
nature  is  difficult  to  explain.    In  the  child  the  most  careful 
search  failed  to  show  any  large  vessels  wounded,  and  the 
haemorrhage  must  have  come  from  a  multitude  of  small  vessels. 
The  haemorrhage  must,  in  the  first  place,  have  occurred  along 
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the  line  of  fracture,  and  the  dura  mater  have  been  thus  stripped 
from  the  bone.  As  it  was  stripped  off  other  small  vessels  were 
torn,  which  in  their  turn  helped  to  furnish  blood.  This  pro- 
cess is  readily  conceivable  in  the  vascular  dura  mater  connected 
with  the  growing  bones  of  a  child's  skull. 

Although  these  cases  terminated  fatally  they  are  no  dis- 
couragement to  a  repetition  of  the  operation ;  in  each  case  the 
patient  was  relieved  from  a  condition  absolutely  incompatible 
with  life,  and  given  a  chance  of  life,  small  though  that  chance 
seems  to  be.  It  is  to  be  hoped  also  that  statisticians,  when 
estimating  the  mortality  of  the  operation  of  trephining,  will 
remember  that  in  such  cases  as  the  above  the  operation  has 
nothing  whatever  to  do  with  the  death  of  the  patient. 

Case  29.  Fractures  of  left  side  of  vault  extending  into  base  of 
skull  {middle  fossa),  this  region  being  splintered  j  rupture  of 
anterior  division  of  middle  meningeal  artery  ;  slight  bruising 
of  temp oro- sphenoidal  lobes  ;  contracted  mitral ;  death  within 
fourteen  hours. — W.  E.  E — ,  get.  23,  was  admitted  under  the 
writer's  care  in  the  absence  of  Mr.  Howse,  August  8th,  1881, 
at  5.30  p.m.,  having  fallen  from  the  top  of  an  omnibus  on  to 
his  head.  It  was  thought  that  he  had  been  seized  with  a  fit, 
as  he  had  fallen  in  one,  eight  weeks  ago,  while  talking  to  some 
friends.  There  was  a  bruise  above  and  just  outside  the  right 
orbit.  The  patient  was  pale  and  clammy,  just  sensible  enough 
to  resist  handling.  A  presystolic  bruit  and  a  large  heart  were 
diagnosed.  He  became  more  and  more  insensible  up  to  10  p.m., 
and  was  noticed  to  have  some  loss  of  power  on  the  right  side. 
The  writer  was  called  to  him  betwen  10  and  11  p.m.,  and 
found  him  lying  on  his  back,  breathing  stertorously  j  the  left 
pupil  was  dilated,  the  right  contracted,  both  were  insensible 
to  light ;  resp.  56  ;  pulse  116.  By  pricking  with  a  pin  some 
movement  could  be  detected  in  the  upper  and  lower  extremities 
of  the  left  side,  none  in  those  of  the  right.  The  patient  die<^ 
at  9  a.m.  the  next  morning,  having  remained  unconscious  all 
night,  with  stertorous  breathing. 

Post-mortem  examination.— A.  fracture  extended  from  an 
inch  and  a  half  to  the  left  of  median  line  of  vertex  downwards 
about  a  quarter  of  an  inch  in  front  of  posterior  border  of  frontal 
bone  into  base,  ending  just  behind  the  inner  end  of  the  left 
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sphenoidal  fissure.  The  fracture  crossed  the  anterior  division 
of  the  middle  meningeal  artery.  Lying  between  the  bone  and 
the  dura  mater  were  4^  oz.  of  solid  blood-clot  pressing  inwards 
the  left  temporo-sphenoidal  lobe,  posterior  part  of  left  frontal, 
and  anterior  part  of  left  occipital  lobes.  The  effused  clot  more 
than  filled  up  the  middle  fossa.  The  fracture,  as  it  entered 
the  base  of  the  skull,  gaped  widely,  and  contained  a  large 
loose  splinter  of  bone.  The  anterior  part  of  the  left  temporo- 
sphenoidal  lobe  was  rather  bruised,  a  small  extravasation  into 
the  cortical  substance  being  also  present.  The  right  anterior 
temporo-sphenoidal  lobe  was  also  slightly  bruised,  but  no  blood 
was  effused  into  its  substance.  Beyond  the  above  bruising 
and  the  effect  of  the  pressure  of  the  clot,  the  brain  presented 
no  abnormality.  The  fracture  on  approaching  the  vertex  ran 
into  the  coronal  sutui-e,  and  the  suture  an  inch  nearer  the 
middle  line  was  crossed  by  a  fissure  horizontal  and  running 
parallel  with  the  sagittal  suture  for  an  inch  and  a  half  on 
either  side  of  the  left  coronal  suture. 

Both  lungs  were  intensely  affected  in  their  bases  with 
hypostatic  pneumonia. 

The  heart  weighed  1 7^  oz.,  the  left  side  was  much  hyper- 
trophied,  the  interventricular  septum  enormously  so,  and 
bulging  into  the  right  ventricle  to  an  extreme  degree.  Mitral 
orifice  contracted.  Eight  side  also  hypertrophied  to  a  much 
less  degree.  Kidneys :  These  were  firmer  and  tougher  than 
natural  with  fine  general  puckering  of  the  cortex. 

Reraarhs. — The  writer  of  this  article  is  entirely  responsible 
for  trephining  not  being  performed  in  the  above  case.  Too 
much  weight  was  attached  to  the  belief  that  the  base  was 
fractured  owing  to  the  severity  of  the  fall  (from  the  top  of  an 
omnibus).  While  it  was  proved  by  the  post-mortem  examina- 
tion that  this  opinion  was  correct,  and  that  the  base  was 
implicated  not  by  a  mere  fissure,  thus  "the  fracture  as  it 
entered  the  base  of  the  skull  gaped  widely  and  contained  a 
large  loose  splinter  of  bone,"  the  writer  still  regrets  that  the 
chance  of  relief  from  the  compression  was  not  given  by  tre- 
phining. The  diagnostic  value  of  one  widely-dilated  pupil, 
i.e.  on  the  side  of  the  meningeal  heemorrhage,  was  not  known 
to  him  at  that  time.  It  will  be  shown  later  on,  p.  126,  that 
while  this  condition  has  been  recognised  by  other  writers,  we 
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owe  to  Mr.  Hutcliinson  its  explanation,  i.  e.  that  the  presence 
of  this  condition  of  the  pupil  means  that  the  clot  extends 
down  into  the  base  of  the  skull,  and  is  thus  able  to  make 
pressure  upon  the  third  nerve. 

Case  30.  Fissure-fracture  of  left  side  of  skull  extending  into 
middle  fossa ;  laceration  of  posterior  division  of  middle  menin- 
geal ;  trephining  ;  death  on  the  seventh  day  of  broncho-pneumonia 
in  a  patient  of  QV. — J.  C — ,8et.  61,  was  admitted  Monday,  August 
17th,  1885,  under  the  writer's  care  in  the  absence  of  Mr.  Durham 
and  Mr.  Grolding-Bird.  He  was  said  to  have  fallen  down 
while  drunken  Saturday,  the  15th,  at  11  p.m.  into  an  area,  a 
height  of  ten  feet,  striking  the  left  side  of  his  head  against 
the  ground.  On  the  16th  there  was  bleeding  from  the  left 
ear  and  the  patient  was  sick ;  he  was  said  on  this  day  to  have 
had  the  action  of  his  bowels  and  passed  his  water,  but  it  was 
extremely  difficult  to  get  any  accurate  or  complete  history. 

Condition  on  admission — Patient  quite  unconscious.  Breath- 
ing puffing  rather  than  stertorous.  Pupils  equal,  both  rather 
contracted,  but  responding  to  light.  Paralysis  of  right  side 
of  face,  mouth  drawn  to  left  side.  Right  eyelids  not  closed. 
A  little  dry  blood  in  left  external  auditory  meatus.  Right 
limbs  quite  paralysed  both  as  to  motion  and  sensation,  does 
not  feel  pricks  of  needle  over  right  arm  and  leg.  Moves  left 
extremities  freely  and  strongly.  Left  temporal  region  feels 
rather  soft  and  full  as  opposed  to  right  side.^  No  scalp  wound, 
no  evidence  of  fracture.  A  little  chloroform  having  been 
given,  a  crucial  incision  was  made  an  inch  and  a  half 
behind  and  an  inch  above  the  level  of  the  external  fi'ontal 
angle.  The  pericranium  being  stripped  up  carefully,  the 
trephine  was  applied.  The  bone  was  extremely  thin,  and 
about  six  half-turns  of  the  trephine  served  to  bring  away  a 
crown  of  bone  traversed  on  its  inner  surface  by  a  deep  menin- 
geal groove.  A  little  black  clot,  in  reality  the  anterior  and  lower 
extremity  of  a  very  large  one,  was  seen  upon  the  dura  mater. 
This  membrane  pulsated  ^ngorously  and  was  convex  at  the  site 
of  trephining.  But  on  enlarging  the  opening  upwards  and  out- 
wards the  clot  was  found  to  be  of  large  size,  extending  right 
up  to  the  vertex,  down  to  the  ear,  and  upwards-  and  outwards 

1  This  was  found,  a  quarter  of  an  hour  later,  to  be  a  mistake. 
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under  the  parietal  eminence.  It  was  now  seen  that  a  fissure- 
fracture  ran  down  the  left  side  of  the  vault  through  the  parietal 
and  squamous  portion  of  the  temporal  towards  the  base,  thus 
probably  accounting  for  the  haemorrhage  from  the  ear.  As  it 
was  evident  that  nothing  like  the  whole  of  the  clot  had  been 
exposed,  the  horizontal  part  of  the  crucial  incision  was  pro- 
longed outwards  and  upwards  and  a  second  crown  of  bone 
trephined  out  by  Mr.  Targett,  the  senior  house  surgeon,  this 
piece  of  removed  bone  being  two  and  a  quarter  inches  from 
the  first  and  three  quarters  of  an  inch  higher  up. 

The  intervening  and  surrounding  bone  having  been  chipped 
away  fi'eely  with  Hoffmann's  forceps,  the  dura  mater  was 
exposed  for  a  space  of  three  inches  horizontally  by  nearly  two 
inches  vertically,  covered  with  black,  soft,  friable  clot.  Four 
ounces  of  this  were  scooped  away  with  the  fingers.  A  depres- 
sion in  the  left  side  of  the  brain  into  which  three  fingers  could 
easily  be  laid  remained  ;  no  pulsation  whatever  over  this  area. 
A  little  bright-red  blood  welled  up  at  the  lower  border  of  the 
clot,  pointing  probably  to  the  site  of  laceration  in  the  artery ; 
this  oozing  was  easily  controlled  by  pressure.  Strict  antiseptic 
precautions  were  taken  throughout  the  operation. 

Aug.  18th,  5  p.m. — Has  been  conscious  and  quiet  till  now, 
when  he  has  become  very  restless  and  abusive.  No  movement 
of  right  side.  Quite  deaf  on  left  side,  but  can  hear  on  right ; 
is  conscious  enough  to  follow  the  voice  when  spoken  to  loudly, 
and  asks  for  drink.  Dressings  changed  owing  to  his  restless- 
ness. Flap  in  good  position,  very  little  oozing,  no  fresh  clot. 
To  take  two  pints  of  milk  and  three  ounces  of  brandy  during 
the  night  and  up  to  noon,  with  a  quarter  of  a  grain  of  morphia 
subcutaneously  occasionally.    Stertor  quite  stopped. 

19th  (2nd  day). — Much  more  conscious,  and  less  abusive 
and  foul  mouthed.  Yoice  clearer ;  says  distinctly,  I'm  all 
right,  thank  God,"  "  I've  no  pain,"  "  I  want  a  drink,"  &c., 
but  nothing  more  sustained.  Quiet  and  drowsy  towards 
evening.  Coarse  rales  over  both  lungs  behind.  A  little 
distinct  tracheal  rale  as  well.  To  be  kept  propped  up  and 
put  in  flannel. 

20th  (3rd  day).  — Bronchitis  increasing.  Expectoration 
greenish  and  nummular  looking,  but  scanty  in  amount. 
Breathing  increasingly  difficult  throughout  the  day,  but  with- 
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out  stertor.  A  good  deal  of  oozing  to-day  from  back  of  dres- 
BingSj  quite  sweet.  Anterior  two-tMrds  of  wound  in  good 
position,  tlie  posterior  pai't  still  gapes,  and  shows  here  that 
the  cavity  in  the  brain  is  filling  up,  pulsation  being  very 
marked  to-day  at  this  spot. 

22nd  (5th  day). — During  the  last  three  days  the  patient's 
condition  has  fluctuated,  but  on  the  whole  the  bronchitis  has 
gained  ground,  and  the  strength  has  slowly  failed.  He  is 
generally  quiet  in  the  day,  restless  towards  evening,  necessita- 
ting daily  dressing  of  the  wound.  This  has  closed  very  much, 
There  has  been  no  suppuration.  Discharge  sweet  throughout. 
The  highest  recorded  temperature  has  been  100"7°.  Pulse 
usually  120,  soft  and  inclined  to  intermit.  Respiration  usually 
28  to  40.  Has  taken  his  food  well.  This  has  been  gradually 
increased  to  milk-ad.  lib.  Brandy  ^iv  and  sherry  ^ij-  Yolks 
of  four  eggs.  Ale  0\.  Cal.  gr.  v  have  been  given  twice, 
and  ^  or  \  gr.  of  morphia  occasionally  for  the  restlessness. 

Aug.  23rd  (6th  day). — The  breathing  now  went  up  to  50. 
The  pulse  became  more  intermittent.  Tracheal  rales  were 
again  heard,  and  this  continued  till  the  patient's  death  about 
noon  on  Aug.  24th,  or  seventh  day  after  the  trephining. 

Post-mortem  examination. — A  linear  fracture  ran  through  the 
left  squamous  bone,  opening  the  posterior  division  of  the  left 
middle  meningeal  artery,  into  the  middle  fossa  across  the  ante- 
rior border  of  the  petrous  bone,  and  ending  at  the  upper  orifice 
of  the  carotid  canal.  The  depression  of  the  brain  noticed  at  the 
time  of  the  operation,  p.  63,  as  allowing  three  fingers  to  be  laid 
in  it,  was  almost  effaced,  some  slight  flattening  only  remaining 
over  the  upper  and  posterior  part  of  the  parietal  lobe.  A  little 
blood  still  remained  on  the  dura  mater  over  this  region.  No 
bruising  of  temporo-sphenoidal  or  fi-ontal  lobes.  No  evidence 
of  meningitis.  The  lungs  were  remarkably  emphysematous 
and  showed  abundant  evidence  of  broncho-pneumonia  at  both 
bases,  especially  on  the  right  side.  Here  the  tissues  were 
very  soft  and  friable,  in  parts  almost  rotten  to  the  touch,  with 
patches  interspersed  of  dark  purple  plum  colour  and  of  apo- 
plectic character. 

BemarJcs. — This  was  a  vexatiously  disappointing  case.  An 
old  man  of  61,  who  has  fractured  his  skull  and  sustained  a 
rupture  of  a  middle  meningeal  artery,  is  not  brought  to  the 
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hospital  for  nearly  forfcy-eiglit  hours,  trephining  is  performed 
at  once,  some  consciousness  is  soon  regained,  and  improvement 
in  this  and  in  general  condition  is  increasing  till  the  fifth  day, 
-when  evidence  of  broncho-pneumonia  becomes  more  marked, 
the  patient  succumbing  to  this  on  the  seventh  day  after  his  in- 
jury, no  meningitis  having  supervened  and  the  brain  having 
shown  great  power  of  recovery.  The  fact  that  very  little,  if  any. 
power  was  regained  over  the  right  or  paralysed  side  may 
perhaps  be  accounted  for  by  some  more  deep-seated  lesion  in 
the  brain.  This,  save  for  some  slight  remaining  evidence  of 
compression,  was  quite  uninjured  on  the  surface,  no  bruising 
whatever  being  found  as  was  expected  (after  such  marked 
depression  by  the  clot)  on  the  under  surface  of  the  opposite 
temporo-sphenoidal  lobe.  The  brain  having  been  preserved 
for  hardening  in  order  to  show  its  extent  of  recovery,  no 
sections  have  yet  been  made.  The  amount  of  food  and  stimu- 
lants which  the  old  man  took,  and  took  with  benefit,  though 
with  fractured  base  and  recently  relieved  compression,  is 
perhaps  interesting  when  compared  with  what  is  usually  taught 
as  the  treatment  of  such  injuries.  The  question  as  to  whether 
it  is  advisable  to  remove  the  bone  so  freely  in  order  that  the 
clot  may  be  completely  removed  has  been  already  raised  at 
p.  68;  it  will  be  again  referred  to  under  the  heading  Treatment, 
at  p.  157.  But  whether  this  free  removal  of  bone  was  needful 
and  judicious,  or  no,  such  free  removal,  of  which  a  fair  idea  is 
given  at  p.  63,  and  handling  of  the  dura  mater  followed  by 
absolutely  no  meningitis,  but  simply  by  kindly  though  weak 
repair,  the  highest  temperature  being  100' 7°,  speak  with 
powerful  eloquence  in  favour  of  Professor  Lister's  treatment.^ 
The  next  case  is  of  great  interest,  not  only  from  the  long 
duration  of  life — upwards  of  nine  days  after  the  accident, 
which  led  to  rupture  of  the  artery — but  also  from  the  slight 
degree  and  very  temporary  duration  of  the  compression  sym- 
ptoms. 

Case  Z\}  'Fracture  of  right  parietal  bone  involving  base  of 
shdl,  rupture  of  middle  w,eningeal  artery  ;  death  on  the  ninth 

1  The  writer  may  here  express  his  thanks  to  Mr.  Roberts,  Mr.  Durham's 
dresser,  for  all  his  trouble  with  this  case. 

'  This  and  the  next  four  cases  are  taken  from  four  lectures  by  Mr.  Hutchinson 
on  "Compression  of  the  Brain,"  ' Lond.  Hosp.  Rep.,'  vol.  iv,  p.  11,  e(  seq. 
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day  from  erysipelas  and  pysemia. — A  man  was  admitted,  about 
10  a.m.,  having  fallen  head  first  into  a  ship's  hold,  with  a 
severe  laceration  of  the  scalp  over  the  right  parietal  bone. 
This  was  laid  bare  over  a  considerable  extent,  but  no  fracture 
could  be  discovered.  In  the  receiving-room  he  was  quite 
conscious,  answered  questions,  put  out  his  tongue,  &c.,  and  no 
degree  of  paralysis  was  observed.  At  the  time  of  Mr. 
Hutchinson's  visit  in  the  afternoon,  six  hours  after  the 
patient's  admission,  his  condition  had  become  worse  ;  pulse  84, 
soft  and  deliberate,  pupils  rather  small  and  of  equal  size. 
Patient  uses  his  left  limbs  much  less  quickly  and  less  vigor- 
ously than  his  right  ones.  Sensation,  however,  appears  to  be 
good  in  the  left  limbs,  for  when  they  are  pricked  he  at  once 
moves  the  others  in  the  attempt  to  defend  himself.  He  can 
speak  clearly  and  complains  much  when  irritated ;  but  he  will 
not  answer  questions  nor  put  out  his  tongue.  He  is  anxious 
to  be  let  alone,  and  to  be  allowed  to  sleep. 

Mr.  Hutchinson  pointed  out  that  the  man's  condition  was, 
for  the  most  part,  that  of  a  case  of  severe  concussion,  in  the 
stage  of  but  partial  recovery  from  collapse.  Thus  he  was 
chilly,  stupid,  and  sleepy  and  very  irritable  when  roused ;  but 
he  had  one  symptom  which  did  not  fit  with  mere  concussion, 
i.  e.  the  veiy  decided  though  partial  paralysis  of  the  left  arm 
and  leg.  Several  of  the  chief  symptoms  of  compression, 
however,  were  absent.  The  man  was  not  insensible,  his  pulse 
was  not  laboured,  his  pupils  were  not  dilated,  nor  was  his 
breathing  stertorous,  yet  he  was  getting  worse,  and  the  limbs 
opposite  to  the  injured  part  were  partially  paralysed.  Mr. 
Hutchinson  suggested  as  possible  that  he  had  sustained  a 
contusion  of  the  right  middle  lobe  of  the  brain,  which,  in 
addition  to  the  general  concussion  of  the  whole,  might  fairly 
account  for  his  symptoms.  It  was  agreed,  however,  that  he 
should  be  carefully  watched  for  the  next  few  hours,  and  that 
if  the  paralysis  increased  and  he  became  insensible,  the 
trephine  should  be  used  over  the  right  meningeal  artery.  On 
the  following  day  he  was  much  better,  the  hemiplegia  had 
quite  passed  off  and  he  had  regained  full  consciousness.  He 
could  hold  both  arms  straight  up  for  some  little  time,  appear- 
ing to  do  this  as  well  with  the  left  as  with  the  right.  No 
difference  could  be  appreciated  in  the  movement  of  his  legs. 
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He  had  been  restless  during  the  night  and  had  twice  got  out 
of  bed,  but  was  unable  to  stand  without  assistance  ;  pulse  80  ; 
respiration  tranquil,  without  the  slightest  stertor.  He  was 
absolutely  deaf.  As  this  affected  both  ears,  and  was  not 
attended  by  facial  paralysis,  it  was  probably  not  due  to 
fracture  of  the  petrous  bone.  Mr.  Hutchinson  pointed  out 
that  the  auditory  nerve  could  scarcely  have  been  lacerated, 
since  it  would  have  been  extraordinary  that  such  a  lesion 
should  have  affected  both  nerves,  and  yet  not  on  either  side 
have  implicated  the  portio  dura  as  well.  He  supposed  therefore 
that  some  central  haemorrhage  had  occurred,  implicating  the 
auditory  ganglia. 

On  the  third  day  erysipelas  of  the  scalp  appeared,  and 
spread  to  the  face;  on  the  sixth  day  symptoms  of  py£emia 
appeared,  and  the  patient  died  of  this  on  the  ninth  day.  The 
only  new  symptom  pointing  to  the  existence  of  middle 
meningeal  hgemorrhage  was  dilatation  and  immobility  of  the 
right  pupil.  That  this  was  fully  twice  the  size  of  the  other  was 
noticed  on  the  eighth  day.^ 

Post-mortem  examination. — There  was  a  fracture  of  the  base 
of  the  skull,  the  lines  of  which,  commencing  on  each  side  in 
the  foramen  magnum,  passed  forwards  across  the  petrous 
bones  and  met  in  the  body  of  the  sphenoid.  On  both  sides  the 
cavity  of  the  tympanum  was  full  of  blood-clots,  the  membrana 
tympani  being,  however,  on  each  side  unbroken.  Thus  the 
absence  of  bleeding  from  the  ear,  and  the  utter  deafness  were 
explained.  On  the  right  side  of  the  skull  a  fissure  passed 
upwards  from  the  base  across  parts  of  the  greater  wing  of  the 
sphenoid  and  squamous  part  of  temporal  bone  into  the  parietal. 
By  this  fracture  the  middle  meningeal  artery  had  been  torn, 
and  a  large  effusion  of  blood  between  the  bone  and  dura  mater 
had  followed.  The  solid  blood-clot  was  an  inch  thick,  and 
consisted  probably  of  two  or  three  ounces. 

Mr.  Hutchinson  considered  that  the  hemiplegia  which  was 
present  on  the  first  day  and  gone  on  the  second,  and  which 
never  reappeared,  was  due  to  the  blood-clot.  This  had  probably 
been  rapidly  effused,  and  for  a  time  caused  compression  of  the 
adjacent  hemisphere.    In  a  little  time  the  brain  had  yielded 

'  It  is  possible  that  tlie  inflammation  of  the  erysipelas  had,  hy  increasing  the 
vascularity  of  parts  in  its  neighbourhood,  led  to  a  fresh  hscmorrhage. 
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and  accommodated  itself  to  the  intruded  blood,  and  the  signs  of 
compression  ceased.  With  regard  to  the  cause  of  death  Mr. 
Hutchinson  goes  on  to  say,  "  I  do  not  think  that  either  the 
blood  or  the  fracture  of  the  base  had  much  to  do  directly  with 
the  man's  death.  He  died  of  erysipelas  and  pygemia,  and  as 
regards  either  of  the  special  lesions  mentioned,  it  is  quite 
possible  that  he  might  have  recovered,  and  excepting  the  risk 
of  fresh  hsemorrhage  with  sudden  increase  of  compression,  I 
do  not  think  it  would  have  caused  danger  in  any  way." 

Case  32.  Fracture  of  anterior  fossa  of  sTciill,  passing  on  left 
side  through  middle  meningeal  artery ;  injury  to  brain  trivial ; 
death  ivithin  thirty-six  hours. — A  boy  was  admitted  on  a 
Thursday  who  had  been  knocked  down  and  perhaps  run  over. 
There  was  a  fracture  of  the  upper  half  of  the  left  humerus 
with  great  displacement.  The  chief  bruise  was  on  his  temple, 
indicating  perhaps  that  he  had  been  struck  there.  Both  upper 
eyelids  were  purple  from  extravasated  blood,  and  there  was 
a  little  bleeding  from  the  nose.  The  patient  was  in  collapse 
when  admitted,  but  conscious  and  without  paralysis ;  he  com- 
plained of  pain  and  resisted  attempts  at  examination.  He 
passed  the  rest  of  the  day  and  the  following  night  in  great 
restlessness ;  he  tossed  about  in  bed  and  undid  the  bandages 
which  had  been  put  upon  his  arms.  On  Friday  he  was  still 
very  pale  and  with  a  cool  surface.  He  would  take  his  food,' 
but  was  unwilling  to  be  disturbed.  We  found  about  3  in  the 
afternoon  that  he  could  scarcely  see  with  the  right  eye,  and 
that  his  right  pupil,  which  on  the  previous  day  had  been  of 
the  same  size  as  the  other,  was  widely  dilated  and  fixed. 
About  8  the  nurse  gave  him  some  bread  and  milk,  and  he  took 
it  well.  At  8.30  the  house  surgeon  found  him  insensible  and 
apparently  dying.  His  breathing  was  now  difficult  and 
irregular,  but  there  was  no  stertor,  the  pulse  was  upwards  of 
170.    Death  took  place  a  few  minutes  later. 

Post-mortem  examination. — There  was  a  fracture  across  the 
anterior  fossa,  taking  the  line  of  the  junction  of  the  lesser 
wings  of  the  sphenoid  to  the  orbital  plates  of  the  frontal  bone. 
The  fracture  on  the  left  side  crossed  the  trunk  of  the  middle 
meningeal  artery,  and  a  large  clot  of  blood  was  found  between 
the  dm-a  mater  and  the  bone  extending  downwards  into  the 
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sphenoidal  fossa,  and  there  can  be  little  doubt  that  by  this  the 
third  nerve  was  compressed  and  that  thus  the  dilatation  of  the 
pupil  was  explained. 

Remarhs  by  Mr.  Hutchinson. — "  Eegarding  the  case  now 
with  the  light  which  the  autopsy  has  thrown  on  it,  we  can  have 
little  hesitation  in  assuming  that  the  cause  of  death  was  com- 
pression of  the  brain.    The  quantity  of  blood  found  is  quite 
sufficient  to  account  for  death.    It  would  seem  probable  that 
a  second  hsemorrhage  had  occurred  immediately  preceding  the 
boy's  death;  and  the  state  of  the  clot,  one  half  much  softer 
than  the  other,  seems  to  favour  this  view.   I  drew  the  attention 
of  those  who  were  present  at  the  autopsy  to  the  fact  that  the 
brain-substance  was  exceedingly  pale,  remarking  that  in  all 
probability  the  manner  in  which  compression  proves  fatal  is 
by  squeezing  the  blood  out  of  the  brain-substance.    This  case 
adds  another  to  a  considerable  series  which  we  have  recently 
had  showing  that  the  orthodox  symptoms  of  compression, 
absolute  insensibility,  stertor,  slow  laboured  pulse  and  hot 
surfaces,  are  not  by  any  means  always  met  with.    In  the  early 
stage  of  this  case  we  had  before  us  probably  symptoms  which 
were  a  mixed  result  of  a  slight  degree  of  compression  together 
with  a  very  considerable  degree  of  concussion.    The  blow  by 
which  the  base  of  the  skull  was  fractured  must,  of  course,  have 
severly  concussed  the  brain ;  indeed  we  have  evidence  of  this 
in  the  existence  of  a  few  small  patches  of  ecchymosis  into  the 
brain-substance,  beneath  the  anterior  lobes.    These  were  in 
themselves  trivial,  but  become  important  as  proof  of  the  severe 
shake  which  had  been  received.    I  think  you  will  agree  with 
me  in  holding  that  we  were  not  to  blame  for  not  having  dia- 
gnosed the  presence  of  blood  in  the  situation  where  we  found 
it.    The  symptoms  were  so  altogether  different  from  those 
supposed  to  be  usual  in  compression,  and  so  closely  similar  to 
those  of  severe  concussion,  that  it  was  impossible  to  establish 
a  differential  diagnosis. '' 

Case  33.  Fracture  of  left  side  of  shull ;  extravasation  from, 
middle  meningeal  artery  on  this  side;  death  in  a  very  few  houo's, 
and  very  sudden  at  the  last. — J.  S — ,  £et.  12,  was  admitted 
about  noon,  having  fallen  some  distance  through  a  traj:)- 
door.    As  the  boy  was  by  himself  at  the  time  of  the  accident  no 
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accurate  account  could  be  obtained.  When  brought  in  he  was 
quite  sensible,  able  to  stand,  and  seemed  to  be  only  somewhat 
shaken  by  the  fall.  In  fact  he  ailed  so  little  that  the  question 
was  raised  as  to  whether  it  was  worth  while  taking  him  in, 
the  only  appreciable  symptom  being  a  swelling  in  the  left 
temporal  region.  About  6  p.m.  he  vomited,  and  was  purged 
several  times,  being  sufficiently  conscious  to  ask  for  the  bed- 
pan. About  8  p.m.  he  began  to  scream  out  for  his  mother, 
and  the  nurse  found  him  in  a  kind  of  fit.  "  Both  hands  were 
convulsed,  but  his  face  did  not  work  and  was  of  good  colour." 
The  house  surgeon  saw  him  in  the  course  of  a  few  minutes, 
and  reports  that  his  pulse  was  exceedingly  rapid  and  that  he 
was  quite  insensible.  His  left  pupil  was  dilated.  The  dia- 
gnosis of  compression  of  extravasation  of  blood  from  rupture  of 
the  left  middle  meningeal  artery  was  made,  and  the  propriety 
of  trephining  on  that  side  discussed,  but  unfortunately  the  boy 
died  within  half  an  hour  of  the  first  urgent  symptoms,  that  is 
about  half -past  eight,  without  any  operation  having  been  per- 
formed. 

Post-mortem  examination. — There  was  a  considerable  effusion 
of  blood  beneath  the  scalp  on  the  left  side,  and  a  line  of  frac- 
ture was  found  passing  partly  in  the  coronal  suture,  partly  in 
front  of  it,  into  the  frontal  bone.  A  large  blood-clot  was 
found  between  the  dura  mater  and  the  bone  on  the  left  side, 
extending  from  a  point  an  inch  behind  the  mastoid  process,  to 
within  an  inch  of  the  middle  line  in  front.  The  clot  was  about 
half  an  inch  in  thickness  at  all  parts.  It  was  quite  soft  and 
like  jelly. 

Case  34.  Fracture  of  left  side  of  skull  extending  into  base 
{middle  fossa);  extravasation  from  a  main  branch  of  middle 
meningeal  artery ;  contusion  of  brain  trifling  ;  death  from  simple 
compression  in  about  four  hours. — "I  saw  this  man  about  ten 
o'clock,  and  remained  with  him  for  about  half  an  hour,  until 
he  died.  We  carefully  noted  the  mode  of  death.  He  was 
quite  insensible  the  whole  of  the  time,  and  had  been  so  almost 
from  the  time  of  his  admission.  He  showed  no  reflex 
irritability,  allowed  us  to  open  his  eyes,  &c.,  without  the 
slightest  resistance.  His  pupils  were  almost  of  equal  size 
and  not  greatly  dilated ;  the  left  was  rather  the  larger,  and 
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both  of  them  were  absolutely  motionless ;  they  did  not  appear 
to  act  in  the  least  even  on  rubbing  the  eye. 
.  The  man's  face  was  rather  pale  and  his  lips  dusky.  His 
breathing  was  slow  and  irregular^  and  attended  occasionally 
with  a  certain  degree  of  snorting.  Every  now  and  then  he 
drew  a  very  deep  inspiration  ;  his  pulse  was  very  peculiar  ;  it 
was  jerking  and  rapid,  and  yet  very  firm.  I  think  I  scarcely 
ever  felt  an  artery  more  resistant  to  pressure  than  it  was,  yet 
it  had  a  frequency  of  148  in  the  minute.  It  was  very  irregular. 
During  the  whole  of  the  half  hour  I  was  with  him  he  was 
clearly  dying,  and  several  times  his  respiration  entirely  ceased 
for  two  or  three  minutes ;  on  the  occasion  on  which  it  ceased 
for  the  longest  period  his  pulse  gradually  became  more  and 
more  feeble  during  the  three  minutes  that  respiration  was 
absent,  and  at  length  the  pulse  also  all  but  ceased  j  he  then 
began  to  breathe  again,  and  the  pulse  rapidly  rallied  and 
became  almost  as  strong  as  before.  This  went  on  for 
about  ten  minutes,  when  his  respiration  again  ceased  and 
never  after  returned.  His  pulse  could  be  felt  for  fully 
five  minutes  after  his  last  respiration,  and  it  ceased  very 
gradually. 

The  case  proved  at  the  post-mortem  to  have  been  one  of 
simple  compression.  We  found  a  linear  fracture  of  the  left 
squamous  bone,  extending  downwards  into  the  middle  fossa  of 
the  skull,  and  upwards  into  the  parietal  bone.  This  fracture 
crossed  one  of  the  main  branches  of  the  middle  meningeal 
artery,  and  there  was  an  extravasation  of  blood  between  the 
dura  mater  and  bone  amounting,  on  measurement,  to  exactly 
two  ounces.  The  blood  occupied  the  side  of  the  skull  and  did 
not  pass  into  the  sphenoidal  fossa.  It  covered  a  large  area  at 
least  as  large  as  the  whole  palm  of  an  adult  hand,  and  was 
nearly  three  quarters  of  an  inch  thick  at  its  thickest  part.  It 
had  pushed  the  hemisphere  towards  the  opposite  side,  and  its 
adjacent  convolutions  were  flattened  by  pressure.  There  was 
no  blood  in  the  arachnoid  cavity.  Both  sphenoidal  lobes  at 
their  lowest  parts  showed  trifling  evidences  of  contusion,  there 
being  some  small  patches  of  extravasated  blood.  It  appeared 
that  a  line  of  fracture  passed  backwards  from  the  principal 
one  across  the  petrous  portion  of  the  temporal  bone ;  but  no 
motion  could  be  produced  at  this  part  as  it  was  a  mere  crack. 
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There  were  no  other  traces  of  injury  to  any  part  of  the  brain 
and  cerebellum. 

This  case  seems  to  be  one  of  the  most  simple  and  definite 
examples  of  death  from  compression  which  we  could  possibly 
have.  The  only  complication,  probably,  was  a  moderate 
degree  of  concussion.  Death  occurred  very  quickly,  the  man 
having  lived  only  about  four  hours  after  his  accident. 

The  intrusion  into  the  cavity  of  the  cranium  amounted  only 
to  about  two  ounces ;  but  in  relation  to  this  we  must  note  that 
the  head  was  decidedly  small.  The  brain  and  cerebellum 
weighed  only  forty-two  ounces.  As  to  the  effect  of  the  com- 
pression on  the  brain  itself,  the  veins  of  the  pia  mater  were 
moderately  full,  but  the  brain-substance  was  pale. 

The  elfect  on  the  circulation  had  been  very  peculiar  and 
definite,  but  it  had  not  produced  the  slow  laboured  pulse 
usually  supposed  to  characterise  compression.  The  d.istm-bance 
was  perhaps  too  rapid  to  allow  of  the  circulation  becoming 
steady.  As  regards  the  early  symptoms,  they  were  those 
simply  of  severe  concussion  and  passed  so  rapidly  into  those 
of  compression  that  the  interval  was  not  well  marked.  Still, 
however,  we  had  the  fact  that  the  man  when  admitted  resisted 
efforts  at  examination  strongly,  and  although  he  never  spoke 
often  seemed  on  the  point  of  doing  so.  It  was  stated  that 
when  first  taken  up  after  his  fall  he  managed  to  stand,  but 
he  never  spoke.  After  his  admission  into  the  hospital  he  was 
tranquil,  and  then  rapidly  became  totally  insensible.  At  first 
his  pulse  was  slow  and  feeble.  In  the  early  part  of  his  total 
insensibility  his  breathing  was  decidedly  stertorous,  but  it 
became  less  so  afterwards.  The  haemorrhage  from  his  ear, 
a.nd  the  severity  of  the  symptoms  from  the  first,  led  to  the 
confident  diagnosis  of  fracture  of  the  base  of  the  skull  with 
probably  severe  laceration  of  the  brain,  but  looking  back  on 
the  history  of  the  case,  now  that  we  know  the  results  of  the 
post-mortem,  it  is  easy  to  see  that  although  he  had  never  been 
conscious  the  rapid  increase  in  symptoms  would  quite  have 
warranted  an  exploratory  operation. 

Case  35.  Fracture  of  right  side  of  skull  extending  into  middle 
fossa;  extravasation  from  middle  meningeal  artery  {anterior 
division)  ;  death  within  twelve  hours,  and  verij  sudden  at  the 
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lasi  i  no  bniising  of  brain. — T.  C — ,  set.  22,  was  admitted 
under  Mr.  Durham,  October  29th,  1873,  having  been  thrown 
out  of  a  train  on  to  his  head.  He  was  seen  in  the  surgery  at 
5  a.m.,  Avhen  he  complained  of  pain  in  the  head.  Pulse  and 
respiration  at  this  time  were  normal.  The  patient  was  pale 
and  seemed  faint.  The  pupils  were  normal,  and  no  evidence 
of  fracture  could  be  obtained.  The  man  was  told  to  lie  on 
the  couch  for  a  while ;  ten  minutes  later  it  was  noticed  that 
his  pulse  was  small  and  feeble,  and  that  the  man  was  becoming 
drowsy.  He  complained  now  of  much  pain  in  the  head,  but 
was  able  to  walk  into  the  ward  to  his  bed,  and  did  not  require 
much  assistance  in  undressing.  At  7  a.m.  his  limbs  were  rigid 
and  convulsed.  The  right  pupil  was  dilated  widely,  the  left 
one  much  contracted.  On  the  left  side  the  pupil  was  slightly 
sensitive  to  light,  the  right  not  at  all.  Respiration  30,  quick 
and  stertorous.  Pulse  130,  full  and  compressible.  Daring 
the  day  there  was  considerable  bleeding  from  both  ears.  The 
patient  remained  insensible,  with  loud  and  stertorous  breathing. 
At  4  p.m.  the  face  suddenly  became  livid,  and  the  respiration 
stopped,  though  the  heart  continued  to  beat  for  some  time. 

Post-mortem  examination. — There  was  a  fracture  on  the  right 
side  of  the  skull  running  upwards  from  the  middle  fossa,  and 
crossing  the  anterior  division  of  the  middle  meningeal  artery. 
Outside  the  dura  mater,  between  it  and  the  bone,  was  a  thick 
black  clot.  This  had  a  defined  margin,  was  thinned  off  at  the 
edges,  and  was  an  inch  thick  at  its  thickest  part.  The  dura 
mater  was  carefully  examined,  but  no  wound  in  the  middle 
meningeal  artery  could  be  seen,  and  a  fine  wire  passed  easily 
along  it  beyond  the  spot  where  the  fracture  crossed  it.  The 
right  side  of  the  brain  presented  a  most  remarkable  flattening, 
six  inches  long  by  three  and  a  half  vertically.  The  brain  here 
was  literally  as  flat  as  a  board,  this  condition  extending  from 
the  middle  of  the  posterior  to  the  anterior  lobe. 

ReraarTci. — When  first  admitted,  this  patient,  pale,  faint, 
and  with  pupils  equal,  seems  to  have  been  suffering  from 
concussion  alone.  That  this  had  mainly  passed  off  is  shown 
by  his  ability  to  walk  into  the  ward.  His  death  seems  to  have 
been  due  to  compression  only.  In  such  cases  the  widely 
dilated  pupil  on  the  side  of  the  extravasation,  the  insensibility, 
stertorous  breathing,  and  full  pulse,  will  usually  point  to  a  large 
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extravasation  from  a  main  division  or  from  large  branches  of 
the  artery,  rather  than  from  several  small  vessels,  in  which  case 
the  haemorrhage  is  neither  so  rapid  nor  so  profuse.  The  sudden 
failure  of  respiration  and  consequently  rapid  death  is  worthy 
of  note.  That  life  may  close  in  this  manner  in  cases  where 
the  extravasation  is  a  large  one — thus,  the  flattening  of  the 
right  side  of  the  brain  was  six  inches  long  by  three  and  a  half 
inches  vertically — is  very  important^  not  only  because  the 
friends  of  a  patient  may  have  to  be  warned,  but  because  a 
brain  thus  compressed  and  respiration  thus  embarrassed  may 
be  unable  to  sustain  the  administration  of  an  angesthetic.^ 
The  continuance  of  the  heart's  action  after  the  failure  of 
respiration  is  noticed  at  length  by  Mr.  Hutchinson  in  the 
preceding  case. 

Case  36.^  Fissure-fracture  of  left  parietal  hone  reaching  into 
base  {middle  fossa)  /  laceration  of  middle  meningeal  trunh; 
extensive  extravasation  and  detachment  of  dura  mater ;  injury 
to  hrain  slight ;  trephining  ;  death  in  about  twelve  hours  after 
the  injury. — A  brewer's  drayman,  while  driving  his  cart  on 
the  evening  of  December  llth,  fell  off  from  the  driving  seat 
into  the  road,  a  crate  also  falling  with  him,  and  bruising  the 
right  side  of  his  face  and  head.  He  got  up  on  his  box  and 
drove  some  distance,  then  feeling  giddy  lay  down  in  the 
van,  and  in  about  half  an  hour  he  was  noticed  by  his  mate  to 
to  be  quite  unconscious,  and  was  driven  at  once  to  University 
College  Hospital.  On  admission  the  patient  was  completely 
unconscious ;  the  pupils  were  widely  dilated  and  fixed ;  ster- 
torous breathing,  18  per  minute;  complete  general  paralysis  ; 
pulse  very  full  and  tense,  32  per  minute,  slight  bleeding  from 
right  nostril ;  over  the  back  of  the  left  parietal  bone  slight 
puffy  swelling ;  left  temporal  fossa  fuller  than  right,  puffy. 
A  stimulant  enema  was  given  and  at  once  returned. 

Mr,  Beck  came  about  10  p.m.  and  found  the  patient's  con- 
dition unaltered.  He  at  once  trephined  over  the  left  middle 
meningeal  artery,  an  inch  and  a  half  above  the  zygoma,  and 
an  inch  and  a  half  behind  the  left  external  angular  process. 
Here  he  found  a  fissure  in  the  bone,  and  on  removing  the 

'  See  remarks  at  pp.  40  and  150. 

*  Mr.  Erichseu, '  Laucet,'  loc.  supr,  cit. 
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crown  the  groove  of  tlie  artery  was  found  upon  it  divided  by 
the  fissure.  Fhiid  blood  and  soft  coagula  at  once  welled  up 
from  the  wound.  There  was  a  very  large  clot  underneath  the 
skull,  which  was  removed  by  the  lithotomy  scoop.  The  dura 
mater  was  uninjured,  depressed  from  the  bone  for  two  inches, 
and  separated  as  far  as  the  finger  could  reach  in  every 
direction.  At  first  very  free  haemorrhage  occurred  from  the 
inside  of  the  skull ;  the  blood  welling  up,  no  artery  could  be 
seen  or  felt.  Compression  of  the  common  carotid  did  not 
appear  to  have  any  effect  on  the  hsemorrhage,  which  after  a 
time  got  very  much  less.  During  the  operation  the  patient's 
pulse  rose  to  60  per  minute.  A  fold  of  lint  wet  with  iced 
carbolic  lotion  was  applied  to  the  wound  and  the  patient  was 
carried  back  to  bed,  the  blood  then  only  trickling  out  of  the 
wound.  Pulse  was  much  smaller,  irregular,  occasionally 
intermittent,  52 ;  paralysis  and  other  symptoms  remained  in 
the  original  condition. 

January  12th. — At  8  a.m.  the  patient  died. 

Post-mortem  examination. — A  little  blood  under  the  scalp  on 
the  left  side,  and  in  the  left  temporal  muscle.  A  fissure  was 
found  running  from  just  above  the  left  parietal  prominence 
into  the  trephine  wound,  and  from  the  further  side  of  that, 
downwards  and  forwards,  ending  just  below  the  outer  end  of 
the  lesser  wing  of  the  sphenoid  bone.  At  one  place  in  the  very 
thin  squamous  bone  it  was  starred.  The  trephine  had  been 
used  two  inches  behind  the  external  angular  process  and  an 
inch  and  ahalf  above  the  zygoma.  Longitudinal  sinus  healthy, 
surface  of  brain  dry,  convolutions  very  flattened.  A  slight 
bruise  on  the  under  surface  of  the  anterior  end  of  the  right 
temporo-sphenoidal  lobe  just  opposite  the  point  struck.  The 
left  corpus  striatum  projected  considerably  further  into  the 
ventricle  than  the  right.  No  haemorrhage  into  or  laceration 
of  any  part  of  brain  or  medulla;  nothing  to  account  for  per- 
sistence of  compression-symptoms  apart  from  the  clot  under 
the  skull.  The  dura  mater  was  found  to  be  detached  from  the 
skull  on  the  left  side  for  a  space  several  inches  in  diameter^ 
extending  forward  to  the  small  wing  of  the  sphenoid,  down- 
ward to  the  petrous  portion  of  the  temporal  bone,  upward 
nearly  to  the  middle  line,  and  backward  to  the  middle  of  the 
posterior  fossa  of  the  skull.    It  was  separated  some  distance 
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from  tlie  skull,  and  the  space  filled  up  with  sofb  black  clot 
about  the  size  of  the  hand.  The  middle  meningeal  artery  was 
found  to  be  torn,  but  not  divided,  at  a  point  opposite  to  the 
starred  fracture,  just  behind  and  beneath  the  small  wing 
of  the  sphenoid.    No  other  injury  detected. 

Remarks. — Mr.  Erichsen  points  out  that  the  swelling  in  the 
temporal  region  was  due  to  blood  oozing  through  the  fissure, 
that  there  was  no  uprising  of  the  brain,  and  that  the  man  died 
rapidly  in  coma. 

He  further  remarks,  "  Having  removed  the  clot,  what  do 
you  do  with  the  middle  meningeal  artery  ?  If  it  is  torn,  as  in 
this  case,  you  cannot  stop  the  haemorrhage,  and  there  is  no 
necessity  to  do  so  ;  you  will  find  the  haemorrhage  cease  of 
itself.  There  is  a  very  curious  condition  connected  with  this 
middle  meningeal  artery,  and  it  is  this  :  when  it  is  wounded  in 
such  a  place,  and  is  exposed,  it  bleeds  a  little,  but  it  does  not 
bleed  per  saltum, — the  blood  merely  wells  out  from  it,  and  the 
haemori'hage  very  soon  ceases.  Probably  the  artery  contracts, 
but  in  this  case  it  did  not  do  so,  because  the  artery  was  only 
partially  divided  ;  it  could  not  contract  or  retract."^ 

With  all  due  deference  to  the  opinion  of  Mr.  Erichsen,  the 
above  statement  that  there  is  no  necessity  to  stop  haemorrhage 
from  the  middle  meningeal  artery,  and  that  such  haemorrhage 
will  stop  of  itself,  is  a  misleading  one.  This  is  abundantly 
proved  by  the  two  cases  of  Mr.  Howse,  Nos.  9  and  64,  in  one  of 
which  a  freezing  mixture,  in  the  other  ligature  of  the  external 
carotid  had  to  be  resorted  to ;  by  that  of  Mr.  Symonds,^  No.  65, 
in  which  after  great  difficulty  the  hasmorrhage  was  only 
arrested  by  the  combined  use  of  several  methods ;  by  those  of 
Mr.  Beck,  Nos.  27  and  28,  in  which  the  bleeding  was  so  free 

1  M.  Tillaux  ('  Anatomie  Topogrnphique,'  p.  45)  points  out  that  owing  to  its 
intimate  relations  with  the  dura  mater,  retraction  and  contraction  of  this  artery 
cannot  take  place.  "  L'artfere  meningee  moyenne,  avons  nous  dit,  est  comprise  dans 
I'epaisseur  de  la  dure-m^re ;  elle  y  adhere  par  toute  sa  circonf  erence.  II  est  done 
aise  de  concevoir  qii'apres  la  blessure  de  cette  artdre,  les  conditions  de  I'hemostase 
spontanee  (retraction  du  vaisseau,  diminution  de  son  calibre)  ne  pouvant  Stre 
remplies  I'hemorrhagie  s'arrSte  tres  difficilement." 

2  Remarks  by  Mr.  Howse  and  Mr.  Symonds  on  the  subject  of  this  most  difficult 
hasmorrhage  will  be  found  in  the  Clinical  Society's  report  ('Brit.  Med.  Journ.,' 
Oct.  I7th,  1885)  of  a  paper  by  Mr.  Symonds  on  "  Trephining  for  Middle  Meningeal 
Hasmorrhage,  and  the  best  means  of  arresting  it." 
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as  to  make  it  appear  probable  that  the  patient  had  only  been 
relieved  of  his  coma  to  die  of  htemorrhage,  and  in  which  the 
loss  of  blood  was  arrested  by  raising  the  patient  and  applying 
large  ice-bags.  Further  remarks  are  made  on  this  subject 
under  the  head  of  treatment,  pp.  152 — 156. 

Case  37.  Fracture  of  left  side  of  skull  extending  into  poste- 
rior fossa  ;  laceration  of  middle  meningeal  artery  ;  no  ecchymosis 
or  lacei-ation  of  hrain  ;  death  on  the  second  day. — J .  D — ,  ®t.  49, 
admitted  under  Mr.  Cock,  April  6th,  1857.  Patient,  a  com- 
mercial traveller,  was  thrown  from  his  gig  on  to  his  head. 
He  got  up  and  walked  for  about  half  an  hour,  when  he  became 
confused  and  staggered.  He  went  into  a  shop  and  was  supposed 
to  be  intoxicated  ;  at  length,  becoming  perfectly  insensible,  he 
was  taken  to  the  hospital.  It  was  clear  from  the  history  that 
a  vessel  had  been  lacerated,  and  no  doubt  the  left  meningeal 
artery,  as  over  the  region  of  this  a  scalp  wound  existed.  It 
was  thought,  however,  that  some  more  profound  injury  was 
present,  e.  g.  fractured  base  or  laceration  of  brain.  The  right 
arm  appeared  more  rigid  than  the  left,  and  at  the  same  time 
partially  paralysed,  as  the  patient  did  not  move  this  limb,  while 
he  did  the  left.  The  coma  continued  and  death  took  place  on 
April  8th. 

Post-mortem  examination. — Scalp  wound  on  left  side  of  head. 
On  removing  the  calvarium  a  large  clot  of  blood  was  seen  lying 
on  the  dura  mater,  and  proceeding  from  the  middle  meningeal 
artery.  This  clot  had  separated  the  membrane  for  a  consider- 
able distance  from  the  skull  and  thus  several  ounces  of  blood 
had  been  effused.  This  formed  a  globular  tumour  pressing  on 
the  brain ;  it  was  about  two  and  a  half  inches  in  diameter 
and  more  than  an  inch  thick.  A  corresponding  depression  was 
seen  in  the  middle  of  the  left  hemisphere,  but  situated  more 
behind  the  centre  than  in  front.  The  pressure  had  caused 
some  alteration  in  the  shape  of  the  remainder  of  the  brain ;  thus 
the  whole  of  the  longitudinal  fissure  presented  a  concavity 
towards  the  injured  side. 

The  skull  was  fractured  by  a  perpendicular  fissure  beginning 
about  the  centre  of  the  parietal  bone,  and  passing  down  behind 
the  temporal  to  the  suture  between  the  occipital  and  petrous 
bones,  ended  in  the  jugular  foramen.    The  calvarium  was  very 
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thick  and  spongy,  whilst  the  bones  at  the  base  were  in  some 
places  as  thin  as  paper. 

Case  38.  Fracture  of  right  side  of  skull  passing  into  posterior 
fossa  ;  laceration  of  posterior  division  of  middle  meningeal  artery  ; 
ecchymosis  of  brain  very  slight. — The  patient  was  said  to  have 
been  found  drunk  in  an  area  ;  he  was  taken  to  a  police  station, 
where  he  remained  all  night.  The  next  morning  (May  25th, 
1862)  he  was  admitted  under  Mr.  Cock.  He  was  sensible, 
but  apparently  under  the  influence  of  alcohol.  Involuntary 
defaecation  had  taken  place.  The  left  arm  was  weak  and 
almost  powerless.  There  was  slight  bleeding  from  the  right 
ear,  but  no  fracture  could  be  detected  in  the  skull. 

Post-mortem  exam,ination. — On  removing  the  scalp  a  fracture 
was  found  to  have  occurred  on  the  right  side  and  rather  poste- 
riorly. Thus,  from  a  point  at  the  posterior  part  of  the  parietal 
two  lines  of  fracture  were  seen,  one  running  downwards  and 
the  other  downwards  and  forwards,  quite  across  the  occipital 
and  petrous  bones  on  right  side,  opening  up  the  tympanum. 
A  posterior  branch  of  the  middle  meningeal  had  been  torn, 
causing  a  large  efEusion  of  blood  on  the  dura  mater,  between 
this  and  the  bone.  This  effusion  was  a  large  mass,  the  size  of 
the  palm  of  the  hand,  and  of  the  usual  cup-like  form.  Amongst 
the  clot  was  some  fluid  blood  which  was  perhaps  more  recent. 
The  brain,  Le.  the  right  hemisphere  at  its  middle  and  posterior 
part,  was  much  depressed,  its  substance  was  only  slightly 
ecchymosed  in  one  or  two  spots,  and  these  were  changing  to 
a  yellow  colour. 

Case  39.  Extensive  comminuted  fracture  of  left  and  right  sides 
of  skull  not  involving  base  ;  hemorrhage  from  middle  meningeal 
artery  on  left  side  ;  slight  bruising  of  brain ;  rapid  death. — J. 

B— ,  8et.  12,  admitted  under  Mr.  Hilton,  June  27th,  1862, 
died  very  shortly  after  admission.  He  had  fallen  from  a 
height  of  ten  feet.  He  lay  in  a  state  of  deep  coma,  the  respi- 
ration being  especially  affected  and  suggesting  some  injury  to 
the  base  of  the  brain. 

Post-mortem  examination. — On  the  left  side  of  the  skull 
was  a  comminuted  fracture  from  which  a  fissure  ran  across 
the  forehead  to  the  temple  on  the  opposite  side,  the  calvarium 
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being  tlius  loosened  and  ib  being  possible  to  remove  it 
altogether  Avith  very  little  difficulty.  Immediately  beneath 
the  seat  of  injury  on  the  left  side  was  a  large  clot  of  black 
blood  between  the  bone  and  the  dura  mater.  This  produced 
a  depression  in  the  left  side  of  the  brain.  There  was  no 
laceration  of  the  dura  mater  nor  of  the  brain^  nor  was  there 
any  blood  on  the  surface  of  the  latter.  The  base  of  the  middle 
hemisphere  on  the  right  side  was  slightly  bruised,  the  rest  of 
the  brain  and  medulla  being  quite  healthy. 

Case  40.  Fracture  of  left  side  of  skull  involving  base  ;  rupture 
of  middle  meningeal  artery  ;  slight  ecchymosis  of  brain  ;  death 
two  hours  after  admission. — J.  L — ,  set.  19,  admitted  March  Sth, 
1859,  under  Sir  William  Gull.  He  was  found  lying  insensible 
in  the  van  of  which  he  had  chai-ge  ;  shortly  before  he  had  been 
speaking*  to  his  comrades,  from  which  it  was  thought  that  he 
had  had  a  fit.  When  admitted  he  was  quite  insensible,  but 
there  was  no  paralysis.    Death  took  place  in  two  hours. 

Post-mortem  examination. — No  bruise  on  scalp,  but  on 
reflecting  this  much  blood  was  found  beneath  it  covering  left 
side  of  head.  On  removing  the  calvaria  a  fracture  was  seen 
on  the  left  side  with  a  large  quantity  of  blood  effused  between 
the  dura  mater  and  the  bone,  separating  the  former  down 
to  the  base  and  forming  a  large  tumour  which  pressed  npon 
the  side  of  the  brain.  There  was  a  laceration  of  the  middle 
meningeal  artery,  and  the  oozing  had  no  doubt  been  gradual. 
The  brain  immediately  adjacent  was  perfectly  healthy,  but  on 
the  opposite  side,  at  the  base  of  the  middle  lobe,  was  a  slight 
ecchymosis  of  the  brain.  No  injury  elsewhere.  The  fracture 
commenced  on  the  left  side  at  the  lower  part  of  the  parietal 
bone,  and  running  transversely  across  it  was  another  about 
two  inches  long.  Both  were  merely  fissures,  there  being  no 
displacement.  The  first  ran  through  the  squamous  bone  into 
the  middle  fossa,  in  front  of  petrous  bone  as  far  as  the  foramen 
ovale. 

Case  41.  Fracture  of  left  temporal  bone  involving  base ; 
rupture  of  anterior  division  of  middle  meningeal  artery  ;  no  injury 
to  brain  beyond  compression ;  death  seven  days  after  the  accident. 
— J.  M — ,  tet.  40,  was  admitted  under  Mr.  Cock,  June  19th, 
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1864,  and  died  June  24tli.  He  had  been  picked  up  insensible 
after  a  row  in  a  public-house ;  he  lay  there  for  twenty-four 
hours  and  was  then  brought  to  the  hospital.  There  was  partial 
paralysis  of  the  right  side,  and  bleeding  from  left  ear.  No 
fracture  could  be  detected.    The  patient  never  rallied. 

Post-mortem  examination. — On  removing  the  calvaria  a  large 
clot  of  blood  was  seen  lying  between  the  dura  mater  and  the 
bone  in  the  region  of  the  left  temple.  The  anterior  division  of 
the  middle  meningeal  had  been  torn  through  by  a  fracture  in 
the  temporal  bone  which  ran  across  the  vessel,  and  then  into 
the  petrous  portion.  The  brain,  through  much  indented,  was 
not  injured  in  the  least  degree,  nor  was  there  any  blood 
extravasated  into  its  substance.  On  the  arachnoid  was  a 
small  film  of  lymph  which  was  easily  separated. 

Case  42.  Fracture  of  right  side  of  head,  extending  into  base 
[middle  fossa)  ;  rupture  of  middle  meningeal  artery  ;  slight  bruis- 
ing of  brain ;  death  within  twenty-four  hours. — J.  R — ,  aet.  29, 
was  admitted  under  Mr.  Cooper  Forster,  June  23rd,  1873. 
He  had  been  fighting  on  the  previous  evening  and  fell  on 
his  head.  He  remained  quite  sensible  till  the  middle  of  the 
night,  when  he  became  comatose.  The  coma  continued  till  his 
death  on  June  23rd. 

Post-mortem  examination. — A  blood  tumour  on  left  side  of 
head,  no  scalp  wound.  Commencing  near  the  anterior  inferior 
angle  of  parietal  bone  on  right  side  a  fissured  fracture  extended 
thence  through  squamous  part  of  temporal  into  the  middle 
fossa,  reaching  nearly  as  far  as  the  sphenoidal  fissure.  The 
middle  meningeal  artery  was  torn  across  opposite  to  the 
fracture,  and  its  ends  separated  for  about  two  lines.  About 
four  ounces  of  clot  lay  between  the  skull  and  the  dura  mater, 
extending  downwards  into  the  middle  fossa.  Blood  was 
extravasated  under  the  scalp,  all  round  the  back  of  the  head, 
from  left  to  right  side.  Bones  not  depressed.  Brain  slightly 
bruised  at  anterior  part  of  middle  lobe  of  right  side,  the  bruis- 
ing indicated  by  slight  blood  extravasation,  not  extending  more 
deeply  than  a  line  into  the  brain-substance. 

Case  43.  Fracture  of  right  side  of  vertex  involving  base 
{middle  fossa) ;  rvpture  of  branch  of  middle  meningeal  artery  ; 
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slight  surface  lacei'ation  of  brain. — Gr.  H — ,  fst.  28,  was  admitted 
under  Mr.  Bryant,  July  25th,  1873.  There  was  an  obscure 
history  of  a  blow  on  the  head  a  month  ago.  He  was  knocked 
down  the  night  before  admission,  his  head  striking  the  pave- 
ment. The  pupils  were  dilated.  The  breathing  slow,  not 
stertorous.    The  coma  passed  quietly  into  death. 

Post-mortem  examination. — On  right  side  of  head  about  an 
inch  behind  frontal  eminence  were  two  cicatrices.  Outside 
these,  lower  down  and  on  the  lateral  aspect  of  the  head,  was  a 
recent  graze,  and  beneath  this  a  clot  of  extravasated  blood. 
Between  the  bone  and  the  dura  mater  was  a  clot  of  dai-k  blood, 
there  being  a  vertical  fi'acture  of  the  skull  on  the  right  side 
terminating  below  in  the  middle  fossa.  A  large  branch  of  the 
middle  meningeal  artery  had  a  longitudinal  rent  in  it.  The 
brain  was  bruised  on  the  right  side  at  the  anterior  part  of 
middle  lobe,  close  to  the  fissure  of  Sylvius,  the  surface  being 
slightly  lacerated  and  blood  extravasated  into  the  grey  matter 
for  an  eighth  of  an  inch. 

Case  44.  Fracture  of  left  side  of  skull  extending  into  base 
{middle  fossa) ;  laceration  of  branch  of  middle  meningeal  artery  ; 
very  large  extravasation,  six  ounces ;  no  laceration  or  bruising 
of  brain-surface  ;  death  within  an  hour  and  a  half  after  admis- 
sion.— J.  A — ,  set.  44,  admitted  January  11th,  1877,  and  only 
lived  an  hour  and  a  half.^ 

Post-mortem  examination. — The  skull  was  remarkably  thin. 
A  vertical  fissure  ran  through  the  left  temporal  fossa,  down 
into  the  middle  fossa.  There  was  a  longitudinal  rent  in  one 
of  the  posterior  branches  of  the  middle  meningeal  artery,  the 
left  side  of  the  brain  being  here  much  compressed  by  six  ounces 
of  clot  which  lay  outside  the  dura  mater.  The  brain  was 
neither  lacerated  nor  bruised,  but  it  was  not  incised,  being  kept 
to  show  its  altered  shape. 

Case  45.  Extensive  fracture  of  the  skull  reaching  base  ; 
middle  meningeal  extravasation ;  slight  ecchymosis  of  brain ; 
deathin  twenty-eight  hours.— L— ,  set.  53,  a  stout  bargeman, 
was  admitted  at  5  a.m.  Nov.  16th,  into  the  Westminster  Hospital 


'  There  is  no  surgical  report  whatever  of  tliis  case. 

*  Under  the  care  of  Mr.  Holthouse,  •  Brit.  Med.  Journ.,'  1860,  p.  4. 
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under  the  care  of  Mr.  Holtliouse,  having  fallen  down  a  flight 
of  ten  stairs  while  intoxicated,  striking  his  head  violently 
against  the  wall  as  he  fell  at  7  p.m.  the  previous  evening. 
When  seen  an  hour  after  the  accident  by  a  medical  man  he 
was  comatose,  breathing  stertorously,  and  his  pupils  were  con- 
tracted. His  symptoms  were  thought  to  be  due  to  intoxication, 
but  there  being  no  amendment  he  was  sent  to  the  hospital. 

When  seen  by  Mr.  Holthouse  at  10  a.m.  there  was  a  large 
ecchymosis  involving  the  right  upper  eyelid  and  temple,  but 
none  beneath  the  conjunctiva.  There  was  no  wound  of  the 
scalp,  no  depression  or  evidence  of  fracture.  The  face  was 
dusky.  The  pupils  were  somewhat  contracted  and  immovable, 
the  eyeballs  motionless,  and  no  winking  took  place  on  touching 
the  cornea  or  the  eyelashes.  The  breathing  was  stertorous, 
the  pulse  but  little  affected.  He  vomited  once  while  being 
examined.  There  was  general  paralysis,  but  it  was  more 
complete  on  the  left  side  of  the  body,  as,  on  tickling  the  sole 
of  the  left  foot,  not  the  slightest  movements  were  produced; 
while  on  tickling  the  right  the  ankle  was  flexed  and  the  toes 
extended.  These  symptoms  did  not  vary  materially  till  death 
at  11  p.m.  on  the  17th. 

Post-mortem  examination. — A  considerable  quantity  of  blood 
occupied  the  whole  of  the  right  side  of  the  head  beneath  the 
scalp,  as  far  forwards  as  the  upper  eyelid.  Five  ounces  and  a 
half  of  firmly  coagulated  blood  were  found  between  the  bone 
and  dura  mater,  which  was  pressed  in  and  formed  a  cavity  over 
the  right  hemisphere  of  the  brain.  No  blood  had  reached  any 
part  of  the  base  of  the  skull.  A  wide  fissure  or  fracture  was 
found  extending  from  the  posterior  and  superior  part  of  the 
right  parietal  bone  (which  was  here  somewhat  indented  on  the 
inner  side),  commencing  an  inch  external  to  the  sagittal  suture 
and  passing  downwards  and  forwards  a  little  above  the  anterior 
inferior  angle  of  the  parietal  bone,  crossing  the  coronal  suture 
at  right  angles,  the  frontal  portion  of  the  frontal  bone,  and 
then  across  the  orbital  plate  of  the  same  bone  two  thirds  of  an 
inch  from  the  posterior  margin  of  the  lesser  wing  of  the 
sphenoid,  and  terminating  at  the  optic  foramen.  The  blood 
had  evidently  come  from  the  middle  meningeal  artery,  which 
was  torn  across,  part  of  the  vessel  remaining  with  the  skull, 
and  hanging  from  it,  with  a  long  coagulum  projecting  into 
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and  from  this  vessel.  On  slicing  off  a  portion  of  the  right 
hemisphere  a  small  recent  extravasation  of  blood  was  met 
with  in  its  snbstance,  a  little  to  the  outer  side  of  the  lateral 
ventricle. 

Case  46.^  Depressed  fracture  of  parietal  and  frontal  bones; 
middle  meningeal  hemorrhage ;  trephining ;  death  on  the 
fifteenth  day  with  hernia  cerebri  and  probably  pyaemia. — A  boy, 
about  fourteen  years  of  age,  fell  from  a  scaffold  near  two 
stories  high,  and  pitched  on  his  head;  when  brought  from 
Islington  to  the  hospital  he  appeared  to  be  almost  in  a  dying 
state.  The  anterior  inferior  angle  of  the  parietal  and  part  of 
the  frontal  bones  were  found  depressed.  A  piece  of  the 
cranium  being  taken  out  with  the  trephine,  I  discovered 
beneath  it  a  large  quantity  of  coagulated  blood ;  I  therefore 
made  the  next  perforation  nearer  the  trunk  of  the  principal 
artery  of  the  dura  mater,  from  which  I  concluded  that  this 
haemorrhage  had  taken  place.  Having  gently  removed  some 
of  the  coagnilum,  and  introduced  my  finger  into  the  aperture 
which  had  been  made,  I  passed  it  as  far  as  the  second  joint 
before  I  could  touch  the  dura  mater.  Fluid  arterial  blood 
now  gushed  out  in  such  quantities  as  to  keep  the  bone  covered 
on  which  I  was  next  to  trephine.  I  ran  no  risk,  however,  in 
performing  the  operation,  for  the  dura  mater  was  depressed  so 
much  that  it  could  not  be  injured.  But  to  guard  against  even 
the  possibility  of  such  an  accident,  I  introduced  my  finger 
between  the  dura  mater  and  skull,  and  then  perforated  the 
bone  with  the  trephine.  Having  thus  removed  a  third  piece, 
which  was  directly  over  the  principal  artery,  I  took  out  about 
four  ounces  of  coagulated  blood ;  upon  which  the  dura  mater 
quickly  rose  to  its  original  level,  and  the  heemorrhage  from 
the  wounded  artery  ceased.  I  now  entirely  removed  the 
depressed  portion  of  bone,  and  thus  uncovered  all  the  dura 
mater  which  had  been  detached,  so  that  I  could  distinctly  feel 
its  connection  with  the  cranium  all  round.  This  satisfied  me 
that  no  more  extravasated  blood  was  left  behind.  The  lad, 
who  at  the  beginning  lay  quite  insensible,  with  a  feeble  inter- 
mitting pulse,  and  laborious  interrupted  respiration,  became 
restless,  and  expressed  sensations  of  pain  towards  the  latter 
'  Abernethy, '  Surg.  Lccts.,'  loc.  supr.  cit. 
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part  of  the  operation.  Being  now  asked,  how  lie  found 
himself  he  replied,  "  Very  well ;  "  whether  his  head  ached,  he 
answered  "  No ;  "  if  he  was  sure  he  felt  no  pain,  he  said  he  was 
sure,  and  wished  we  would  leave  him  alone.  I  now  took 
twelve  ounces  of  blood  from  his  arm,  and  he  was  put  to  bed, 
where  he  passed  the  night  quietly.  The  next  morning  his 
bowels  were  completely  emptied  by  a  purge,  and  saline 
medicines,  with  antimony,  were  given,  so  as  to  keep  the 
skin  in  a  gentle  state  of  perspiration.  During  the  day  he  was 
sleepy  and  lay  quiet ;  answered  questions  very  rationally  and 
complained  of  pain  and  giddiness  in  his  head.  The  third  day 
he  was  disturbed  and  less  rational.  Eight  ounces  of  blood 
were  taken  from  him  and  a  blister  was  applied  to  his  neck. 
These  means  relieved  him  greatly  and  he  became  quite  tranquil 
and  collected.  On  the  sixth  day  symptoms  of  irritation  again 
took  place,  and  were  again  relieved  by  similar  treatment. 
The  dura  mater  had  granulated,  and  the  whole  wound  looked 
healthy.  Everything  went  on  remarkably  well  till  the 
fifteenth  day,  when  the  patient  was  seized  with  rigor  and  pain 
in  his  head,  and  the  healthy  aspect  of  the  wound  was  also 
changed.  The  following  day  there  was  perceived,  in  the  middle 
of  the  exposed  dura  mater,  an  aperture  through  which  a  pro- 
trusion of  the  brain  arose,  covered  by  the  pia  mater,  which 
retained  its  natural  appearance.  In  less  than  twenty-four 
hours  this  tumour  increased  to  the  size  of  an  orange ;  its 
surface  was  dark  coloured  and  irregular,  and  the  pia  mater  no 
longer  distinguishable.  The  following  morning  the  boy  died  ; 
and  his  friends  had  removed  the  body  from  the  hospital  before 
I  heard  of  his  decease. 

Case  47.^  Depressed  fracture  of  right  side  of  skull,  extending 
into  base ;  middle  meningeal  extravasation ;  trephining ;  death 
twelve  hours  after  the  injury. — A  man  was  knocked  down  by 
the  iron  hooks  of  a  crane  which  fell  upon  his  head  from  a 
considerable  height.  He  was  stunned  at  first,  but  soon 
recovered  his  powers  of  mind  and  body  so  far  as  to  walk 
home,  undress  himself,  and  go  to  bed.  A  surgeon  was  sent 
for,  who  on  his  arrival  found  the  man  senseless  and  in  a 
deeply  apoplectic  state.  The  patient  was  immediately  brought 
1  From  Abernetby's  '  Surgical  Works,'  vol.  ii,  p.  36. 
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to  St.  Bartholomew's  Hospital,  when  the  functions  of  life 
seemed  nearly  suspended,  as  he  was  almost  without  sensation, 
his  breathing  being  slow,  irregular,  and  stertorous,  with  an 
imequal,  intermitting  pulse  and  cold  extremities.  The  scalp 
covering  the  right  parietal  bone  was  wounded,  and  on  dividing 
it  more  extensively,  a  fracture  with  depression  was  discovered 
running  obliquely  across  the  anterior  and  inferior  angle  of  the 
parietal  bone,  over  the  temporal  bone,  and  extending  to  the 
basis  of  the  cranium,  before  the  mastoid  process.  Several 
perforations  with  the  trephine  were  made  along  the  course  of 
the  fi-acture,  and  the  depressed  portion  taken  away.  A 
surprising  quantity  of  coagulated  blood  was  found  upon 
the  dura  mater,  the  coagulum  being  not  less  than  an  inch 
and  a  half  in  thickness  and  six  or  seven  inches  in  circum- 
ference. On  the  removal  of  this  coagulum,  the  brain,  which 
had  been  indented  by  its  pressure,  remained  in  the  same  state 
as  before,  nor  did  it  ever  regain  its  original  level,  so  that  the 
patient  experienced  but  little  benefit  from  the  operation,  and 
he  died  about  twelve  hours  after  receiving  the  blow. 

Group  C. — Cases  least  hopeful  for  trephining,  and  probably 
hopeless  from  the  first.  Violence  usually  great.  Laceration 
of  one  or  more  branches,  or  of  trunk  of  middle  meningeal 
artery.  Fracture  of  skull,  side  and  base,  and  sometimes 
involving  more  than  one  fossa.  Brain  not  only  compressed 
but  contused  and  lacerated  also,  and  these  severely. 

In  these  cases,  owing  to  the  greater  violence  and  shock,  the 
concussion  itself  may  be  fatal,  or  if  not  may  so  merge  its 
symptoms  into  those  of  compression,  without  any  interval 
between  the  two  states,  that  the  time  for  trephining  may  easily 
escape  the  surgeon. 

Again,  the  contusion  and  laceration  of  the  brain  which  are 
the  chief  cause  of  the  frequency  of  death  in  these  cases,  are 
themselves  elements  of  difficulty  in  the  diagnosis,  during  life, 
of  the  existence  of  haemorrhage.    (See  pp.  133 — 139.) 

Case  48.  Extensive  fracture  of  skull,  comminuted  on  left 
side;  base  involved;  rupture  of  middle  meningeal  artery; 
much  contusion  of  brain  ;  death  twelve  hours  after  admission. — 
•J.  K — J  set.  43,  was  admitted  under  Mr.  Birkctt  July  27th, 
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1860,  and  only  lived  twelve  liours.  He  was  a  large  heavy  man 
who  had  fallen  from  a  height  of  twenty  feet,  the  skull  being 
most  extensively  fractured. 

Post-mortem  examination. — A  large  effusion  of  blood  existed 
beneath  the  scalp  so  that  this  felt  quite  pulpy.    On  removing 
the  scalp  and  exposing  the  calvaria  this  was  seen  to  be 
divided  longitudinally  by  a   fracture  extending  from  the 
ethmoid  in  front  to  the  occipital  behind,  on  the  left  of  this  the 
bone  was  much  comminuted,  several  pieces  of  the  parietal 
being  loose  and  depressed ;  a  fracture  also  extended  downwards 
across  the  temporal  and  the  sphenoid  through  the  base  to  the 
temporal  on  the  other  side.    The  left  middle  meningeal  artery 
was  ruptured,  and  a  large  amount  of  blood  effused  between 
the  dura  mater  and  the  skull.    On  removing  the  dura  mater  a 
large  amount  of  blood  was  also  found  upon  the  brain  itselfj 
this  having  escaped  from  the  ruptured  pia  mater,  and  being 
met  with  chiefly  on  the  left  side,  there  being  but  little  on  the 
right.    The  left  hemisphere  in  front  immediately  below  the 
seat  of  injury  was  much  damaged,  the  grey  matter  contused 
and  filled  with  blood,  while  at  one  spot  the  medullary  matter 
was  pulped  for  an  inch.    The  brain  was  also  much  contused 
upon  the  right  side,  on  the  under  surface,  by  contre-coup. 

Case  49.  Severe  fractures  of  skull,  one  extensive  and  passing 
into  base  {anterior  and  middle  fossce) ;  laceration  of  middle 
meningeal  artery  ;  very  slight  ecchymosis  of  brain ;  death  within 
eleven  hours  after  the  injury. — A.  M — ,  aet.  25,  was  admitted 
under  Mr.  Cock,  October  18th,  1859,  at  9  a.m.,  and  died  very 
shortly  after.  He  was  a  sailor  on  board  ship  in  the  river. 
It  was  stated  by  his  comrades  that  on  the  previous  evening 
between  11  and  12  p.m.  he  was  struck  on  the  head,  that  he 
afterwards  walked  about,  but  subsequently  fell  into  an  in- 
sensible state,  when  he  was  brought  in.  There  were  scalp 
wounds  on  the  head,  but  no  fractm-e  was  very  evident,  owing 
to  the  effusion  of  blood  beneath  the  scalp.  The  patient  was 
perfectly  insensible  and  died  quickly.  From  the  history  it 
appeared  a  case  of  middle  meningeal  heemorrhage,  and  that, 
if  the  patient  had  been  seen  earlier,  trephining  might  have 
been  of  some  service. 

Post-mortem  examination. — On  the  left  side  beneath  the 
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scalp  a  large  quantity  of  coagulated  blood  was  found.  On 
removing  the  scalp  the  skull  was  seen  to  be  severely  fractured. 
On  the  top  of  the  head  corresponding  to  the  superior  anterior 
angle  of  the  parietal  bone  was  a  fracture  as  if  caused  by  a 
round  instrumentj  a  piece  of  bone  of  an  oval  shape  and  split 
in  the  middle  being  here  depressed  slightly.  The  anterior 
part  of  this  fracture  corresponded  to  the  coronal  suture.  This 
was  slightly  separated  by  the  force  of  the  blow  and  contained 
some  coagulated  blood.  This  separation  passed  along  the  left 
half  of  the  coronal  suture  to  above  the  middle  of  the  left 
parietal  bone,  where  it  met  another  fracture  passing  forwards 
through  this  bone. 

This  second  fracture,  which  was  doubtless  due  to  a  distinct 
blow  from  that  which  caused  the  first,  extended  from  the  left 
half  of  the  coronal  suture  right  through  the  frontal  prominence 
to  the  orbit,  and  then  passing  right  across  the  anterior  and 
middle  fossse  split  the  lesser  wing,  and  following  the  course 
of  the  greater  wing  ended  in  the  carotid  canal.  A  frontal 
suture  existed  which  also  was  separated  at  its  upper  part,  and 
contained  some  effused  blood.  A  large  quantity  of  blood,  the 
size  of  a  fist,  was  found  pressing  on.  the  lef b  side  of  the  brain. 
This  had  evidently  come  from  the  middle  meningeal  artery, 
being  poured  out  between  the  bone  and  the  dura  mater;  this 
latter  membrane  being  not  otherwise  torn.  The  clot  caused  a 
great  depression  on  the  side  of  the  anterior  and  middle  lobes 
of  the  left  side.  The  brain  was  otherwise  but  slightly  afiecfced, 
there  being  one  or  two  slight  ecchymoses,  e.g.  immediately 
beneath  the  lower  fracture,  and  at  the  base  of  the  middle  lobe 
on  the  right.  The  ventricles  and  other  deeper  parts  were 
healthy. 

Case  50.  Fractures  of  all  three  fossa  of  skull  on  left  side ; 
lacerations  of  branch  of  middle  meningeal  artery  {without 
fracture)  on  opposite  side  ;  severe  bruising  of  brain. — J.  M — , 
get.  21,  admitted  under  Mr.  Bryant,  May  28th,  died  at  2.30 
a.m..  May  29th.  He  had  fallen  down  and  struck  the  side  of 
his  head  or  been  knocked  down. 

Post-mortem  examination. — A  heavy,  muscular,  young  adult. 
Bruising  of  left  mastoid  region.  Extensive  fracturing  of  skull 
on  left  side.    Thus  starting  from  the  temporal  bone  behind 
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the  ear  a  fracture  ran  into  the  middle  and  anterior  fossae 
through  the  wings  of  the  sphenoid,  and  backwards  across  the 
petrous  portion  of  the  temporal  bone  to  the  posterior  fossa. 
The  temporo-sphenoidal  lobe  was  much  bruised  on  this  side, 
but  not  nearly  so  much  so  as  on  the  right  side  and  corre- 
sponding spot.  Here  the  convolutions  were  extensively  pulped 
and  the  middle  fossa  lined  by  a  considerable  thickness  of  clot. 
On  scraping  this  away  carefully,  a  branch  of  the  middle 
meningeal  artery  was  found  to  be  torn.^  How  this  occurred 
it  is  difficult  to  say,  as  there  was  no  fracture  whatever  on  this 
side.  The  artery  seemed  to  have  been  lacerated  towards  the 
brain  chiefly  and  not  towards  the  skull,  most  of  the  clot  being 
inside  the  dura  mater.  Besides  these  injuries  a  large  extrava- 
sation had  occurred  in  the  grey  matter  at  the  upper  part  of 
the  floor  of  the  fourth  ventricle  on  the  left  side ;  there  were 
also  numerous  isolated  extravasations  all  through  the  pons. 

Case  51.  Severe  fracture  of  left  side  of  skull  and  base, 
detaching  apex  of  petrous  bone  ;  laceration  of  middle  meningeal 
artery  ;  compression  symptoms  delayed  for  nearly  three  hours, 
then  rapidly  fatal? — J.  K — ,  Eet.  25,  was  admitted  into  the 
Westminster  Hospital,  under  the  care  of  Mr.  Holt,  at  half-past 
sevenp.m.,  November  25th,  1862,  with  symptoms  of  concussion 
of  brain.  He  had  fallen  from  a  scalf old  about  seven  feet  from 
the  ground  two  hours  and  a  half  before  admission,  and  when  he 
was  found  by  his  fellow- workmen  about  five  minutes  afterwards 
he  was  standing  up  against  a  wall.  They  spoke  to  him,  and 
he  said,  "  Never  mind,  I  shall  be  better  in  a  minute  or  so,"  and 
complained  of  being  cold  and  of  a  pain  in  his  side.  When  he 
came  into  the  hospital  he  had  all  the  symptoms  of  concussion 
of  the  brain,  and  on  careful  examination  by  the  house  surgeon 
no  injury  could  be  discovered  except  a  bruise  on  the  left  side 
of  the  forehead.  He  remained  in  this  state  for  about  a  quarter 
of  an  hour,  when  suddenly  the  symptoms  of  compression  came 
on,  the  pupils  became  widely  dilated  (before  being  very  much 
contracted),  stertor  and  paralysis  of  the  right  side  supervened, 
and  he  died  in  ten  minutes,  three  hours  having  elapsed  from 
the  time  he  fell. 

1  This  and  similar  cases  may  perbnps  be  explained  by  Sir  C.  Bell's  experiraeutsj 
alluded  to  above,  p.  11. 

»  'Med.  Times  and  Gazette,'  1863,  i,  239. 
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Post-mortem  examination. — On  opening  the  skull  a  clot  of 
blood  weigliing  three  ounces  and  a  half  was  found  external  to 
the  dura  mater,  on  the  left  side  and  anterior  part  of  the  brain, 
which  was  much  compressed  but  not  lacerated  at  this  point. 
The  hemorrhage  had  evidently  proceeded  from  the  middle 
meningeal  artery,  which  was  found  to  be  torn  by  a  fracture 
passing  through  the  squamous  portion  of  the  temporal  bone 
on  the  left  side,  and  also  through  the  great  wing  of  the 
sphenoid.  The  fracture  had  also  extended  across  the  petrous 
bone,  the  apex  of  which  was  broken  off. 

Bemarhs. — The  delayed  onset  of  the  symptoms  of  compres- 
sion for  nearly  three  hours  is  most  interesting,  especially  of 
course  from  a  clinical,  but  also  from  a  medico-legal  point  of 
view,  p.  115. 

Again,  the  very  sudden  onset  and  the  rapidly  fatal  issue 
show  that  these  patients  with  meningeal  extravasation  are  in 
a  condition  of  the  utmost  danger.  It  would  be  interesting  to 
know  if  any  stimulant  had  been  given  to  the  patient  just  before 
the  symptoms  of  compression  supervened.  See  remarks  on 
Case  9,  p.  26. 

Case  52.^  Lacerated  scalp  wound  {shell  injury)  on  right  side 
of  head  without  fracture ;  linear  fracture  on  left  side  of  skull 
opening  trunk  of  middle  meningeal  artery ;  gradual  onset  of 
coma,  patient  being  able  to  walk  three  miles  ;  death  ;  ecchymosis 
of  brain  on  right  side. —  On  the  8th  of  April,  1862  (after  the 
Battle  of  Shiloh),  my  attention  was  called  to  a  young  man  who 
was  lying  on  his  back  in  a  tent  in  a  state  of  profound  stupor. 
The  respiration  was  slow,  stertorous,  and  of  a  puffing  nature. 
The  pulse  was  small,  feeble,  84 ;  pupils  dilated — the  left 
almost  to  its  utmost  extent — and  completely  insensible  to  light  ; 
left  side  of  the  body  completely  paralysed,  corresponding 
extremities  cold,  the  foot  and  hand  being  livid.  The  flexor 
muscles  of  both  arms  were  contracted ;  fingers  flexed,  and 
thumbs  turned  inwards  upon  the  palms.  Upon  raising  the 
hands  and  letting  them  go  they  fell  powerless.  This  was  more 
particularly  the  case  with  the  left  limb.  The  left  leg  was  firmly 
extended,  powerless,  and  not  so  sensible  to  external  impressions 

•  This  case  is  recorded  by  S.  W.  Gross,  M.D., '  Amer.  Journ.  Med.  Sci.,'  N.  S., 
vol.  Ixvi,  p.  45. 
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as  the  right,  which  was  in  the  same  condition,  but  to  a  less 
degree.  A  lacerated  wound,  about  an  inch  in  length,  was 
found  just  below  the  right  parietal  eminence,  and  upon  intro- 
ducing the  finger  and  making  pressure  upon  the  skull  convul- 
sive movements  of  the  trunk  and  extremities  ensued.  The 
sensation  imparted  to  the  touch  was  that  of  a  depressed 
fracture,  but  the  bone  was  sound  and  the  deceptive  feeling 
was  due  to  the  manner  in  which  the  aponeurosis  and  periosteum 
were  torn,  the  latter  of  these  structures  being  detached  for 
a  considerable  distance  beyond  the  wound.  When  the  injury- 
was  inflicted  the  man  wore  a  cap  the  lining  of  which  was  lace- 
rated by  the  projectile,  while  its  exterior  was  not  damaged. 

The  previous  history  of  the  case,  elicited  from  a  companion 
who  accompanied  the  patient  to  the  rear,  a  distance  of  nearly 
three  miles,  was  that  he  had  been  struck  by  a  piece  of  shell  on 
the  previous  day,  or  about  twenty-four  hours  before  I  saw  him. 
He  was  knocked  senseless,  but  soon  recovered,  vomited,  was 
obliged  to  rest  frequently  on  his  way  to  the  rear,  appeared 
drowsy,  and  was  unwilling  to  proceed  after  each  stoppage.  He 
made  no  complaint  and  was  rational,  but  was  restless  during 
the  early  part  of  the  night,  and  moaned  so  much  as  to  disturb 
his  friend,  who  desired  him  to  keep  quiet,  which  he  did,  although 
he  made  no  answer.  On  the  following  morning  he  appeared 
to  be  in  a  deep  sleep  from  which  he  could  not  be  aroused,  on 
which  account  my  services  were  requested. 

Although  the  legitimate  conclusion  was  that  the  compression 
was  due  to  extravasated  blood,  the  symptoms  were  too  obscure 
to  warrant  trephining  at  the  seat  of  the  injury,  and  nothing 
was  done  beyond  the  application  of  cold  water  to  the  shorn 
scalp,  and  the  relief  of  the  distended  bladder.  Life  was  extinct 
in  five  hours,  and  section  disclosed  an  enormous  clot  between 
the  left  parietal  bone  and  the  dura  mater,  extending  down  into 
the  middle  fossa  of  the  skull,  and  completely  filling  it  up,  and 
pressing  upon  the  trunk  of  the  third  nerve  at  the  sphenoidal 
fissure.  There  was  a  linear  fracture  passing  through  the 
spheno-parietal  suture,  and  dividing  the  canal  containing  the 
middle  meningeal  artery,  which  was  lacerated.  On  the  right 
side  beneath  the  contused,  but  otherwise  uninjured,  bone,  the 
vessels  of  the  pia  mater  were  enormously  distended,  the  gyral 
spaces  were  filled  with  semifluid  blood,  and,  on  slicing  the 
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brain,  small  spots  of  ecchymosis  were  present  at  numerous 
points,  and  a  clot,  the  size  of  a  hazel  nut,  was  seated  in 
its  substance,  at  a  spot  corresponding  with  the  external 
injury. 

Case  53.^  Contused  wound  of  scalp  with  depressed  fracture  of 
temporal  bone  extending  into  base ;  rupture  of  branch  of  middle 
meningeal  artery  ;  trephining  ;  death  ;  laceration  and  ecchymosis 
of  brain. — A  Hindoo,  set.  30,  was  admitted  21st  April,  1866, 
havinsr  received  a  blow  on  the  left  side  of  the  head  from  a 
heavy  bamboo,  which  caused  a  contused  wound  over  the 
anterior  margin  of  the  parietal  bone,  about  two  inches  in 
length,  fracturing  the  bone  and  depressing  a  portion  of  the 
size  of  half  a  florin,  the  pericranium  not  being  divided.  He 
was  insensible,  with  stertorous  breathing,  feeble  pulse,  dilated 
pupils,  extremities  cold  and  rigid,  with  occasional  convulsive 
extension,  more  mai'ked  on  the  right  than  the  left  side  ;  pulse 
76  ;  resp.  39  ;  temp.  100°.  As  the  depressed  portion  of  bone 
could  not  be  otherwise  raised  he  was  trephined.  It  was  then 
elevated,  and  considerable  haemorrhage  resulted ;  clots  of 
blood  were  removed,  the  pulsation  of  the  brain  was  very 
marked,  and  after  the  operation  the  stertor  ceased  ;  he  groaned 
and  had  occasional  convulsions  of  the  right  side.  The  fits 
became  less  frequent,  but  complete  consciousness  was  not 
restored ;  pulse  rose  to  90  ;  reflex  movements  of  legs  when  the 
feet  were  irritated. 

23rd. — Pulse  70;  temp.  99°;  resp.  tranquil;  left  pupil 
dilated,  right  normal ;  more  conscious,  opens  his  mouth  when 
told  to  put  out  his  tongue ;  occasional  tossing  of  the  right 
hand.    Both  upper  extremities  become  rigid  when  fits  occur. 

24th. — Pulse  130;  temp.  102°;  constant  jactitation  of  the 
right  limbs ;  stertorous  breathing  ;  profound  coma ;  fits  recur- 
ring; head  drawn  to  the  left  side.    Died  at  midnight. 

Post-mortem  examination. — There  was  a  fracture  extending 
through  the  temporal  and  across  the  body  of  the  sphenoid. 
Between  the  bone  and.  dura  mater  there  was  a  layer  of  clotted 
blood,  extending  for  five  or  six  inches  beyond  the  wound. 
The  brain  underneath  was  softened,  its  substance  lacerated 

'  This  and  the  next  case  are  given  by  Sir  J.  Fayrer  iu  his  '  Clin,  and  Puthol- 
Observations  in  India,'  pp,  464  and  471. 
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and  eccLymosed  over  a  surface  of  the  siz;e  of  a  sixpence.  The 
other  organs  wei-e  healthy. 

Case  54.  Fracture  of  left  side  of  skull ;  meningeal  extravasa- 
tion ;  laceration  of  brain. — A  Hindoo  woman,  aet.  40,  admitted 
23rd  September,  1866,  was  picked  up  by  the  police  in  the 
street  with  a  contused  wound  of  the  occiput,  left  side.  She 
was  unconscious,  pupils  natural,  but  appeared  to  feel  when 
pinched;  pulse  120,  small;  upper  extremities  flexed  and 
somewhat  rigid.  6  p.m. — Eather  more  conscious,  opens  her 
eyes  when  loudly  spoken  to,  but  is  unable  to  speak. 

24th. — Pulse  120,  weak;  temp.  101°;  resp.  32  ;  more  coma- 
tose ;  no  stertor  ;  extremities  still  flexed  and  rigid ;  cannot  be 
made  to  swallow,  bowels  relieved  by  enema.  6  p.m. — Pulse 
120,  weak;  temp.  102°;  mucous  rales;  rigidity  continues,  no 
convulsions.    Died  the  following  morning. 

Post-mortem  examination. — The  scalp  in  the  vicinity  of  the 
injury  was  much  ecchymosed.  These  was  a  fracture  of  the 
skull  extending  from  the  posterior  aspect  of  the  left  parietal 
bone  through  the  occipital.  A  large  clot  of  blood  three  inches 
long  lay  between  the  bone  and  the  dura  mater  under  the  fi-ac- 
ture.  The  brain  on  the  right  side  anteriorly  was  lacerated,  and 
the  substance  about  the  laceration  softened  and  ecchymosed. 
There  was  a  smaller  patch  of  softening  of  the  anterior  lobe  of 
the  brain  on  the  right  side. 

Case  55\  Head  injury,  without  fracture ;  middle  meningeal 
extravasation  ;  no  interval  of  consciousness  }  bruising  and  ecchy . 
mosis  of  brain  ;  death  in  forty-eight  hours. — A  middle-aged  man 
was  admitted,  under  the  care  of  Mr.  Le  Grros  Clark,  into  St. 
Thomas's  Hospital  immediately  after  he  had  fallen  from  a 
height  of  not  more  than  ten  feet  on  to  his  head.  He  was  quite 
insensible.  On  examination,  there  was  a  scalp  wound  on  the 
right  side  of  the  head,  towards  the  vertex ;  it  was  about  an 
inch  long,  and  the  periosteum  was  removed  at  one  point,  but 
no  fracture  could  be  detected.  The  breathing  was  stertorous, 
with  groaning.    The  pupils  were  quite  inactive,  the  left  being 

'  This  and  the  next  case  are  recorded  by  Mr.  Le  Gros  Clark,  '  The  Diagnosis 
of  Visceral  Lesions,'  pp.  109,  114. 
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much  contracted,  the  right  somewhat  dilated.  He  died  in 
forty-eight  hours  without  rallying  in  any  respect. 

Post-mortem  examination —There  was  no  fracture,  but  on 
removing  the  skull-cap  there  was  found  to  be  a  large  mass  of 
dark-coloured  coagulum,  weighing  upwards  of  four  ounces, 
beneath  the  left  parietal  bone,  outside  the  dura  mater,  to 
which  it  was  rather  firmly  adherent,  and  causing  a  marked 
lenticular  depression  on  the  surface  of  the  middle  lobe  of  the 
left  hemisphere  (the  contusion  was  on  the  right  side) .  There 
was  no  htemorrhage  into  the  arachnoid  cavity,  but  a  small 
amount  beneath  the  arachnoid,  over  the  left  hemisphere  of  the 
cerebellum ;  and  at  the  base  of  the  anterior  extremity  of  the 
right  hemisphere  the  grey  substance  of  the  brain  was  bruised 
and  ecchymosed.  The  white  substance  of  the  left  cerebral 
hemisphere,  beneath  the  depression  caused  by  the  clot,  was 
studded  with  small  blood-points  looking  like  minute  extravasa- 
tions. The  extravasation  was  not  limited  to  the  membranes 
and  surface  of  the  brain,  but  extended  through  its  substance, 
involving  the  cerebellum  and  even  the  under  sui^face  of  the 
cerebrum. 

Case  56.  Very  severe  fracture  of  skull;  middle  meningeal  ex- 
travasation together  with  blood  in  and  beneath  arachnoid  space  ; 
no  interval  of  consciousness  really  present,  but  evidence  of  com- 
pression delayed  for  half  an  hour ;  laceration  of  brain ;  death 
twenty-six  hours  after  the  injury. — A  bargeman,  aged  51,  was 
admitted  under  Mr.  Le  Gros  Clark  at  the  close  of  1867.  A 
heavy  beam  of  wood  had  fallen  perpendicularly,  thirty  feet,  on 
his  head.  He  was  insensible  and  in  a  state  of  collapse,  but 
without  the  symptoms  of  compression,  making  an  effort  to  sit 
up,  though  apparently  unconscious  when  spoken  to.  In  less 
than  half  an  hour  his  pupils  became  inactive,  stertor  super- 
vened, the  surface  of  the  eye  became  insensible,  the  pulse  was 
42,  and  the  temperature  sank  to  95°.  At  the  same  time  puffi- 
ness  over  the  parietal  bone,  which  had  before  been  observed, 
became  more  apparent.  Reactionary  haemorrhage  had  occurred. 
He  survived  twenty-six  hours,  the  face  being  flushed,  the 
pulse  rising  to  128,  the  respirations  to  40,  and  the  tempera- 
ture to  104*8°,  two  hours  before  his  death.    Both  vertex  and 
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as  a  fissure  just  behind  the  coronal  suture,  and  was  crossed  at 
its  commencement  by  another  fissure,  constituting,  in  fact,  a 
starred  fracture.  On  the  right  side  this  fissure  extended 
downwards  across  the  anterior  half  of  the  right  parietal  bone, 
and  the  squamous  plate  of  the  temporal;  then  backwards  and 
inwards  across  the  petrous  bone,  and  partially  through  the 
basilar  process  of  the  occipital.  The  fissure  on  the  left  side 
took  a  similar  course,  but  terminated  at  the  middle  lacerated 
foramen.  Blood  was  extravasated  on  each  side  between  the 
dura  mater  and  skull,  opposite  the  squamous  suture;  there 
was  also  blood  effused  into  the  arachnoid  and  over  the  sur- 
face of  the  brain  in  considerable  quantity.  The  under  and 
outer  part  of  each  middle  cerebral  lobe  was  lacerated. 

Case  57.  Fracture  of  right  parietal  bone  extending  into  base  ; 
laceration  of  middle  meningeal  artery  ;  very  extensive  bruising 
of  brain  ;  death  eighteen  hours  after  accident. — J.  Gr — ,  aet.  59, 
admitted  June  11th  at  5  p.m.  under  Mr.  Hilton,  and  died  the 
next  day  at  11  a.m.  He  had  fallen  from  a  ladder  on  to  his 
head,  was  taken  up  insensible  and  brought  to  the  hospital. 
For  twelve  hours  he  lay  in  a  state  of  insensibility ;  stertor  then 
came  on  and  continued  till  his  death. 

Post-mortem  exainination. — No  scalp  wound.  A  fracture 
was  found  extending  as  a  curved  line  across  the  anterior  part 
of  the  right  parietal  bone,  and  then  passing  in  two  directions 
into  the  base,  one  forwards  just  in  fi-ont  of  the  lesser  wing  of 
the  sphenoid,  across  the  orbital  plate  to  the  crista  galli,  the 
other  backwards  and  downwards  through  the  middle  fossa 
across  the  lateral  sinus  and  again  forwards  to  the  jugular 
foramen. 

The  right  middle  meningeal  artery  was  torn  through,  as  was 
also  the  lateral  sinus.  Between  the  dura  mater  and  the  bone 
was  a  large  clot  of  blood ;  this,  however,  did  not  exert  much 
pressure  on  the  brain.  The  brain  itself  on  both  sides  was 
smeared  with  blood,  but  more  especially  on  the  left.  Imme- 
diately opposite  to  the  site  of  injury  the  middle  lobe  was  most 
extensively  injured,  the  brain  being  bruised  for  a  space 
occupying  three  or  four  square  inches,  and  covered  with 
blood-clot.  The  fluid  in  the  ventricles  was  slightly  bloody, 
the  septum  lucidum  being  broken  down,  soft,  and  bruised. 
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Case  58.  Fracture  of  left  side  of  skull  extending  into  middle 
fossa  ;  laceration  of  middle  meningeal  artery  ;  much  bruising  of 
brain;  trephining;  death  loithin  twenty-four  hours. — A.  D — , 
£et.  50,  admitted  under  Mr.  Bryant,  March  28th,  1881,  at  7.50 
p.m.,  having  fallen  on  to  his  head  from  a  height  of  fourteen 
feet.  The  patient  was  unconscious,  with  laboured,  stertorous 
breathing.  Pulse  80.  The  left  side  was  rigid,  the  right 
hmp.  There  was  right-sided  facial  paralysis  and  internal 
strabismus.  At  9  a.m.  the  next  morning  trephining  was  per- 
formed by  Mr.  Golding-Bird  over  the  site  of  a  wound  on  the 
left  side ;  two  pieces  of  bone  were  taken  away,  a  gush  of  blood 
following  the  removal  of  the  first.  A  clot  of  blood  was  then 
taken  away,  and  the  bone  around  clipped  away.  There  was 
profuse  heemorrhage,  which  was  arrested  by  sponge  and  tannic 
acid.  The  operation  was  followed  by  great  improvement  in  the 
patient's  respiration.  At  10.30  the  breathing  was  noisy,  with 
laryngeal  rales,  the  pupils  dilated,  the  conjunctivas  insensitive. 
Death  took  place  at  1.14. 

Post-mortem  examination. — A  fracture  could  be  traced  on 
the  left  side  of  the  skull  from  within  an  inch  of  the  middle 
line,  bending  backwards  for  one  or  two  inches,  and  then 
running  parallel  with  and  close  to  the  principal  groove  for  the 
middle  meningeal  artery,  which  it  crossed  obliquely.  Passing 
downwards  the  fracture  ran  obliquely  backwards  across  the 
middle  fossa  of  the  skull  over  the  tip  of  the  petrous  portion  of 
the  temporal  bone  to  end  in  the  suture  between  this  and  the 
occipital  bone.  The  middle  meningeal  artery  was  lacerated 
where  the  fracture  crossed  it.  Between  the  bone  and  the 
dura  mater  a  considerable  quantity  of  blood  was  effused 
forming  a  thick  cake  of  coagulum ;  this  filled  the  floor  of  the 
trephine  wound,  which  lay  about  an  inch  behind  the  line  of 
fracture.  The  left  hemisphere  was  very  greatly  flattened, 
bulging  over  towards  the  right  across  the  corpus  callosum ;  in 
slicing  off  the  left  hemisphere  a  cavity  filled  with  liquid  blood 
as  large  as  or  larger  than  a  pigeon's  egg  was  found  within  it 
lying  beneath  the  upper  end  of  the  ascending  parietal  convo- 
lution and  the  convolutions  behind  this.  There  was  also  a 
•considerable extravasation  of  blood  just  outside  the  descending 
comu  of  the  left  lateral  ventricle,  with  much  ecchymosis  of 
the  brain-substance  around  it.    The  left  lateral  ventricle  con- 
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tained  a  dark  purple  fluid,  and  the  fluid  in  the  right  lateral 
ventricle  was  also  slightly  blood-stained.  The  heart  weighed 
17  oz.,  the  left  ventricle  being  greatly  hypertrophied.  The 
kidneys  were  granular,  with  a  very  wasted  cortex. 

Case  59.  Extensive  fracture  of  left  side  of  skull  running  down 
into  base  ;  laceration  of  middle  meningeal  artery  ;  much  bruising 
of  brain.— 3.  E— ,  set.  61,  admitted  April  30th,  1868,  under 
the  care  of  Mr.  Birkett,  having  fallen  on  to  his  head  and  right 
side,  from  a  height  of  four  feet.  He  was  able,  with  assistance, 
to  walk  into  the  surgery.  There  was  a  small  scalp  wound  on 
the  right  side ;  this  was  dressed  and  the  patient  was  about  to 
leave  the  hospital  when  he  became  unconscious.  Shortly  after, 
when  admitted,  he  was  quite  unconscious^  lying  on  his  back, 
his  limbs  rigid,  more  especially  the  lower  ones.  His  breathing 
was  heavy  and  stertorous.  Mr.  Birkett  laid  bare  the  bone  at 
the  site  of  injury,  but  no  fracture  could  be  detected. 

May  1st. — A  good  deal  of  bleeding  had  taken  place,  during 
the  night,  from  the  wound.  The  breathing  was  now  quick 
and  stertorous,  the  right  pupil  still  more  dilated,  and  the 
patient  in  a  comatose  condition.  The  urine  contained  albu- 
men.   Death  took  place  at  5.30  p.m. 

Post-mortem  examination. — The  left  side  of  the  skull  was 
extensively  fractured,  the  parietal  and  squamous  part  of  the 
temporal  being  involved,  and  a  fissure  running  down  into  the 
middle  fossa,  continuous  with  the  above  injury  of  the  vault. 
The  dura  mater  was  lacerated  considerably  on  the  right  side, 
the  middle  meningeal  artery  being  here  torn  open.  The  clot 
of  blood  extravasated  weighed  about  two  ounces,  it  was  dry 
and  firm.  The  tympanum  on  the  right  side  appeared  to 
contain  blood.  The  apex  of  the  right  temporo-sphenoidal 
lobe  was  much  bruised,  the  under  surface  of  that  on  the  left 
side  slightly  so. 

Case  60.^  Fracture  of  left  temporal  bone  passing  extensively 
into  base ;  laceration  of  branch  of  middle  meningeal  artery  on 
right  side  and,  without  fracture,  leading  to  extravasation  inside 
dura  mater;  extensive  bruising  of  both  temporo-sphenoidal  lobes. — 
J,  get.  21,  admitted  under  Mr.  Bryant,  May  28th,  1876, 

'  There  is  no  surgical  report  of  this  case. 
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and  died  the  next  day  at  2.30  a.m.  He  had  fallen  down  or 
been  knocked  down^  and  struck  the  side  of  his  head.  A  heavy 
muscular  young-  adult.  Left  mastoid  region  bruised.  The 
skull  was  fractured  extensively  on  the  left  side  and  in  the 
basal  fossae.  Thus  a  fracture  starting-  behind  the  ear^  in  the 
temporal  bone,  extended  into  the  middle  fossa  forwards  to 
the  anterior  through  the  wing  of  the  sphenoid,  backwards 
across  the  roof  of  the  tympanum  and  then  across  the  petrous 
part  of  the  temporal  to  the  posterior  fossa.  The  left  temporo- 
sphenoidal  lobe  was  much  bruised,  but  not  nearly  as  much  as 
its  fellow.  Here  the  convolutions  were  extensively  pulped, 
and  the  fossa  lined  by  a  considerable  thickrress  of  clot.  On 
scraping  this  away  carefully  a  branch  of  the  middle  meningeal 
was  found  to  be  torn.  How  this  occurred  it  is  difficult  to  say, 
as  there  was  no  fracture  whatever  on  this  side.  The  vessel 
was  lacerated  towards  the  brain  and  not  towards  the  skull, 
the  clot  being  indde  the  dura  mater.  Besides  these  injuries 
a  large  extravasation  had  occurred  in  the  grey  matter  at  the 
upper  part  of  the  floor  of  the  fourth  ventricle.  Numerous 
isolated  extravasations  were  found  throughout  the  pons,  to- 
gether with  small  ecchymoses,  on  other  parts  of  the  surface 
of  the  brain. 

Eemarhs. — With  this  case,  in  which  the  middle  meningeal 
extravasation  took  place  inside  the  dura  mater,  may  be  com- 
pared Case  No.  66,  p.  104,  in  which,  while  some  blood  was 
found  in  the  usual  place,  some  had  found  its  way,  through  a 
minute  rent  in  the  dura  mater,  into  the  cavity  of  the  arachnoid. 

Case  61.  Fracture  of  left  side  of  vault,  not  involving  base,  with 
rupture  of  middle  meningeal  artery  ;  much  bruising  of  brain. — 
J.  D — ,  set.  46,  was  admitted  under  Mr.  Birkett's  care  August 
5th,  1862.  While  walking  on  a  plank  carrying  a  load  he  had 
fallen  about  five  feet,  striking  his  head  against  some  bricks. 
When  brought  in  he  was  found  to  have  incomplete  paralysis 
of  the  right  side.  He  never  became  sensible,  but  could  be 
roused,  and  was  very  irritable  when  interfered  with.  He  passed 
his  excreta  voluntarily.  There  was  never  any  well-marked 
stertor.  The  patient  gradually  sank  without  convulsions,  and 
died  on  August  8th. 

Fost-mortem  examination. — Some  effusion  of  blood  in  left 
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temporal  region.  Fracture  near  lower  and  posterior  angle  of 
parietal  bone,  whicli  traversed  the  groove  for  the  posterior 
division  of  the  middle  meningeal  artery,  in  which  a  small  hole 
admitting  an  average-sized  bristle  was  found.  Spreading 
around  and  upwards  from  this  hole  were  about  two  ounces  of 
coagulum  quite  adherent  to  the  bone  and  dura  mater.  The 
anterior  half  of  the  left  side  of  the  base  of  the  skull  was 
blackened  as  with  bruising,  especially  over  the  tympanum  and 
internal  ear.  Just  over  the  left  orbit  another  fracture,  very 
small  and  quite  isolated,  was  found ;  this  implicated  the  orbital 
plate  of  the  frontal  bone  and  corresponded  with  some  slight 
ecchymosis  in  the  orbit.  The  under  aspect  of  the  left  anterior 
and  middle  lobes  of  the  brain  was  lacerated,  softened,  and 
almost  pulpy,  full  of  spots  of  ecchymosis.  The  subarachnoid 
space  was  full  of  blood. 

Remarks. — As  a  rule  ecchymosis  of  the  orbit  after  a  severe 
blow  on  the  head  would  be  held  to  point  to  fracture  of  the 
anterior  fossa.   Mr.  Hutchinson  has  drawn  attention  to  the  fact 
that  such  fractures  may  be  extremely  slight  and  easily  over- 
looked.  Thus  in  his  ^Olin.  Surg.,'  vol.  i,  p.  179,  in  describing 
(fig.  3)  fissure-fracture  of  roof  of  orbit,  he  writes  : — "  This 
sketch  illustrates  what  is  a  not  uncommon  consequence  of 
severe  blows  on  the  back  of  the  head — a  fissure-fracture  of  the 
roof  of  the  orbit.    In  this  part  the  bone  is  in  many  subjects 
extremely  thin  and  delicate,  and  may  break  from  a  degree  of 
violence  insufB.cient  to  cause  fracture  elsewhere.    I  have,  ia 
many  cases  in  which  patients  had  died  after  concussion  of  the 
head,  but  in  consequence  of  lesions  elsewhere,  found  the  orbital 
plates  of  the  frontal  bone  on  one  or  both  sides  showing  irregu- 
lar lines  of  fissure.    Usually  a  little  hasmorrhage  under  the 
periosteum  is  present  to  draw  attention  to  the  part,  but  in  some 
cases,  unless  the  membrane  be  stripped  up  and  the  bone 
carefully  inspected,  the  lesion  may  easily  escape  notice.  Often 
there  is  a  little  blood  beneath  the  bone  as  well,  and  these  are 
the  cases  in  which  ecchymosis  is  sometimes  noticed  in  the  upper 
eyelid,  although  no  bruise  has  been  inflicted  in  the  part,  and 
the  injury  has  been  received  solely  at  the  back  of  the  head/' 

Case  62.  Fracture  of  left  side  of  skull  extending  into  base  ; 
laceration  of  middle  meningeal  artery ;  great  bruising  of  brain ; 
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life  prolonged  upwards  of  eleven  days.—B.  M — ,  set.  58,  admitted 
under  Mr.  Cooper  Forster  December  4tli,  1875,  died  on 
D-ecember  15th.  He  bad  fallen  seven  feet  off  a  brick  wall 
on  to  the  back  of  his  neck,  and  was  insensible  for  about  three 
quarters  of  an  hour. 

December  7th.  — Marked  rigidity  of  limbs.  Patient  has 
been  unconscious  since  admission. 

10th.  — Had  nineteen  fits  during  the  night.  Left  eyelid 
more  tightly  closed  than  right,  left  angle  of  mouth  drawn. 
Eio-ht  side  less  moved  than  left. 

11th. — Had  about  twenty  fits  during  the  night,  used  both 
arms  during  them.  Eight  side  of  body  flaccid,  left  rather 
rigid. 

The  patient  sank  on  the  night  of  the  15th. 

Post-mortem  examination. — Fracture  on  left  side  of  skull 
extending  a  little  way  on  the  calvaria,  more  extensive  at  the 
base.  On  the  calvaria  it  isolated  a  wedge-shaped  bit  of  bone 
which  projected  slightly  on  to  the  dura  mater.  At  the  base 
the  fracture  passed  backwards  across  the  superior  border  of 
the  petrous  bone,  extending  into  the  jugular  foramen,  from 
which  it  passed  as  a  fissure  across  the  cerebellar  fossa  to  the 
foramen  magnum. 

A  flat  cake  of  black  blood  was  firmly  adherent  to  the  outer 
side  of  dura  mater,  the  left  hemisphere  being  much  flattened 
by  it.  Bristles  passed  into  the  middle  meningeal  artery  showed 
that  two  of  its  branches  were  cut  through.  On  one  of  the 
lacerations  a  thin  splinter  of  bone  lay.  All  parts  of  the  arach- 
noid cavity  were  blood-stained.  The  left  lobe  of  the  cerebellum 
was  bruised  with  haemorrhage  into  its  substance  for  the  depth 
of  an  inch.  Left  side  of  brain  at  base  about  the  junction  of 
the  middle  and  posterior  lobes  was  also  deeply  bruised  to  the 
depth  of  three  quarters  of  an  inch.  Some  parts  of  it  were  of 
a  tanny-brown  colour,  and  softened,  others  hollowed  out  by 
clot  into  cavities.  There  was  a  little  bruising  of  the  right 
side  of  brain,  but  this  was  comparatively  superficial. 

Case  63.  Fracture  of  right  side  of  skull  running  down  into 
base  ;  extravasation  from  middle  meningeal ;  bruising  of  brain  ; 
death  vnthin  forty-eight  hours. — J.  T — ,  aet.  49.  Admitted  May 
12th,  1875.    He  had  been  picked  up  the  previous  night  in  the 
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street  by  the  police, and  being  thought  to  be  drunk  was  locked  up. 
In  the  morning,  being  found  to  be  unconscious,  he  was  brought 
to  the  hospital.  On  admission  he  was  still  unconscious,  with 
stertorous  breathing.  The  pupils  acted  sluggishly,  if  at  all ;  both 
were  equally  dilated.  Pulse  small,  130;  resp.  40;  temp.  103°. 
Rigidity  of  m  uscles  marked  in  right  arm.  Urine  passed  involun- 
tai'ily.  Some  swelling  superficial  to  right  temporal  muscle.  A 
crucial  incision  was  made  by  Mr.  Davies-Colley  over  this  swel- 
lino-:  no  fracture  found.  Trephine  applied.  Clotted  blood 
found  superficial  to  dura  mater  ;  portions  of  this  were  removed 
after  enlarging  the  trephine-opening  with  bone-forceps.  Dura 
mater  uninjured.  Patient  was  thought  to  be  somewhat 
improved,  especially  in  respiration,  after  the  operation,  but 
he  never  recovered  consciousness  and  died  at  7  p.m.  on 
May  13th. 

Post-mortem  examination. — On  removing  the  calvaria  the 
right  side  of  the  skull  was  seen  to  be  fissured,  the  line  of 
fracture  lying  behind  the  site  of  the  trephining  wound.  It  ran 
upwards  and  backwards  to  the  vertex,  and  downwards  and  for- 
wards across  the  middle  fossa  of  the  base  to  terminate  in  the 
foramen  spinosum.  There  was  a  good  deal  of  clotted  blood 
outside  the  dura  mater,  and  a  cake-like  mass  inside  compressing 
the  brain.  The  fracture  crossed  the  line  of  one  of  the  branches 
of  the  middle  meningeal  artery,  but  it  could  not  be  made  out 
that  it  was  wounded.  The  brain  was  bruised  opposite  to  the 
fracture  and  also  on  the  under  surface  of  the  middle  lobe  on 
the  right  side,  and  of  the  middle  and  anterior  lobes  on  the 
left. 

Case  64.  Fracture  of  skull  with  separation  of  coronal  suture 
on  left  side  ;  middle  meningeal  haemorrhage ;  trephining  ;  hcenior- 
rhage  persistent,  but  arrested  by  ligature  of  external  carotid  ; 
death  within  twenty-four  hours  of  the  injury  ;  much  bruising  of 
brain.  — F.  ¥ — ,  set.  51,  was  admitted  October  30th,  1877, 
under  the  care  of  Mr.  Howse.  He  had  fallen  out  of  a  waggon, 
about  ten  feet,  on  to  his  forehead,  and  was  immediately  brought 
to  the  hospital.  When  admitted  there  was  no  evidence  of 
paralysis,  the  man  was  heavy  and  drowsy,  but  was  sufficiently 
sensible  to  answer  questions.  There  was  much  effusion  under 
the  scalp.    Some  bleeding  had  taken  place  from  right  nostril, 
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none  from  ear  or  mouth.  The  pupils  were  normal.  Pulse  slow 
aud  laboured. 

At  12.80,  noon,  the  insensibility  had  increased,  the  patient 
being  now  quite  unconscious,  with  slow  and  stertorous  breath- 
ing. Right  hemiplegia  was  present  with  some  amount  of  spasm. 
At  2  p.m.  Mr.  Howse  trephined;  a  large  clot  of  blood  was 
found  under  the  anterior  superior  angle  of  the  left  parietal 
bone,  and  was  in  large  part  removed.  There  was  a  great  deal 
of  hfemorrhage  during  the  operation.  The  right  arm  and  leg 
were  moved  once,  but  still  remained  very  rigid. 

About  three  hours  after  this  operation  the  bleeding  was  so 
great  that  another  piece  of  bone  had  to  be  removed  just  below 
the  former,  in.  fact  adjoining;  several  branches  of  th.e  middle 
meningeal  were  tied,  but  as  this  failed  to  arrest  the  haemor- 
rhage, th.e  external  carotid  was  ligatured  in  the  course  of  the 
evening  and  all  bleeding  then  stopped. 

Death  took  place  the  next  morning,  October  31st,  at 
8.45  a.m. 

Post-raortem  examination. — The  left  parietal  was  separated 
from  the  frontal  bone  at  the  coronal  suture.  The  right  was 
also  separated  about  an  inch,  and  a  fracture  ran  obliquely  back- 
wards for  about  three  inches  across  this.  The  bone  was  not 
depressed.  Some  clotted  blood  still  remained  upon,  the  dura 
mater  on  the  left  side.  The  under  surface  of  the  left  middle 
cerebral  lobe  was  much  bruised  to  the  depth  of  about  half  an 
inch. 

Case  65.^  Fracture  of  side  and  base  of  skull  involving  anterior 
and  middle  fossa  ;  middle  meningeal  haemorrhage  ;  trephining  ; 
profuse  bleeding  ;  relief  of  compression  ;  deaih,  with  meningitis, 
fifty  hours  after  the  accident ;  bruising  of  brain. — A  man  aged 
43  having  fallen  a  height  of  six  feet,  striking  his  head,  was 
admitted  immediately  into  Guy's  Hospital.  When  seen  shortly 
afterwards  by  Mr.  Symonds  he  was  in  a  totally  insensible 
condition,  with  right  hemiplegia,  a  pulse  of  52,  and  still  fall- 
ing. He  had  two  abrasions  on  the  left  temporal  region,  and  a 
large  extravasation  of  blood.    Though  there  had  been  no  con- 

*  The  notes  from  which  this  case  was  taken  were  read  by  Mr.  Symonds  at  a 
meeting  of  the  Clinical  Society,  Oct.  9th,  1885 ;  '  Brit.  Med.  Journ.,'  Oct.  17th, 
1885. 
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scious  interval  Mr.  Symouds  immediately  trephined  on  account 
of  the  hemiplegia  and  deepening  coma.  The  site  selected  was 
rather  posterior  to  that  usually  chosen,  as  here  the  chief  injury 
appeared  to  have  been  received.  On  elevating  the  disc  of  bone 
a  pulsating  clot  was  exposed  and  removed.  The  bleeding  was 
profuse,  and  to  reach  the  laceration  a  great  deal  of  bone  was 
removed  by  Hoffmann's  forceps,  two  loose  pieces  of  the 
sphenoid  being  found.  Two  lacerations  were  found  in  the 
vessel ;  one  was  closed  by  undeiTunning  with  fine  gut,  the 
other  by  completing  the  division  of  the  vessel  and  twisting 
both  ends.  The  bleeding,  however,  still  continuing,  and  the 
bone  having  been  incised  to  the  base,  the  hsemorrhage  was 
finally  arrested  by  underrunning  the  artery  with  a  piece  of  the 
dura  mater,  and  making  traction  on  the  ligature  carried  out  of 
the  wound,  and  by  a  pair  of  torsion  forceps  pushed  down  to 
the  farthest  accessible  point  and  given  a  half  twist.  The 
operation  altogether  lasted  two  hours,  and  the  man  lost  much 
blood.  Recovery  was  immediate.  As  soon  as  the  clot  was 
removed,  the  pulse  rose  from  43  to  64,  and  the  muscles  of  the 
right  foot  moved ;  at  the  conclusion  of  the  operation  the  man 
could  move  his  right  arm  and  leg,  and  give  his  name  and 
address.  The  next  day  he  answered  all  questions  and  spoke 
rationally,  and  seemed  to  have  completely  recovered  his  con- 
sciousness. The  same  afternoon  he  became  restless,  and  finally 
delirious  j  coma  supervened,  the  temperature  rose  gradually, 
reaching  104*8°  shortly  before  death,  which  occurred  fifty  hours 
after  the  accident. 

Post-mortem  examination. — The  dura  mater  over  the  exposed 
area  was  yellow  and  purulent,  and  there  was  general  conges- 
tion. The  temporo-sphenoidal  lobe  on  the  left  side  was  bruised, 
as  was  the  cerebellum.  The  fracture  ran  from  the  site  of  the 
operation  to  the  wing  of  the  sphenoid,  and  then  divided  into 
two  branches,  one  running  over  the  orbital  jDlate  to  reach  the 
cribriform  plate  of  the  ethmoid,  the  other  reaching  the  same 
point  after  traversing  the  optic  foramen  and  sphenoidal 
fissure. 

BemarJcs  hy  Mr.  Symonds. — His  main  object  was  to  call 
attention  to  the  paucity  of  information  upon  the  best  method 
of  dealing  with  the  bleeding  vessel,  and  to  suggest  a  resort  to 
compression  of  the  carotid  from  the  moment  when  a  case  was 
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seen,  and  to  its  ligature,  should,  after  trephining,  other  means 
fail  to  arrest  the  bleeding.  Though  no  mention  was  made  in 
the  leading  works  of  this  method  of  arresting  the  haemorrhage, 
he  had  no  doubt  the  idea  had  occurred  to  others  before  it  had 
to  him,  in  connection  with  this  case,  two  years  ago.  Such 
severe  hemorrhage  was  not  often  encountered,  and  Mr. 
Symonds  suggested  that  perhaps  the  loss  of  the  local  pressure 
of  the  cranial  contents,  owing  to  the  non-recovery  of  the  brain, 
might  partly  explain  it  in  this  case.  To  the  severity  of  the 
operation,  to  its  great  prolongation,  and  to  the  loss  of  blood, 
he  attributed  the  fatal  meningitis,  and  he  did  not  think  the 
result  afiected  the  average  success  of  trephining. 

Case  66.^  Fracture  of  side  of  skull  involving  base  ;  middle 
meningeal  hemorrhage  finding  its  way  into  the  cavity  of 
the  arachnoid  ;  extensive  ecchymosis  of  brain  ;  death  sixty  hours 
after  the  accident.— A.  man  of  middle  age  was  admitted  into 
St.  George's  Hospital  after  having  fallen,  as  it  was  supposed, 
from  his  horse.  There  was  some  ecchymosis  of  the  right 
eyelids,  without  evidence  of  any  blow  on  the  part.  The  patient 
could  at  first  just  mention  his  name,  but  soon  became  incapable 
of  answering  any  question,  though  he  muttered  some  unintel- 
ligible words,  and  struggled  to  cover  himself  with  the  bed- 
clothes if  he  was  disturbed ;  he  passed  his  water  and  motions 
unconsciously,  but  was  sensible  to  touch  and  moved  all  his 
limbs  instinctively;  he  had  no  palsy  of  the  face,  and  the 
muscles  of  the  arms — especially  the  left — were  in  a  permanent 
state  of  spasm,  when  not  otherwise  called  into  action ;  the  pulse 
was  under  60,  and  laboured;  the  respiration  partially  ster- 
torous, and  the  pupils  of  both  eyes  contracted  and  insensitive 
to  light. 

There  was  from  these  symptoms  evident  laceration  of  the 
brain,  not  so  deep  as  the  corpora  striata  or  thalami,  as  there 
was  not  any  paralysis  ;  there  was  also  internal  hsemorrhage, 
causing  moderate  compression,  and  probably  a  fracture  of  the 
base  of  the  skull,  not  across  the  tympanum,  as  there  was  no 
blood  or  other  discharge  from  the  ear,  but  perhaps  anterior  to 
the  petrous  portion,  so  as  to  allow  blood  to  be  effused  into  the 
orbit  and  eyelids. 

\  '  Path.  Soc.  Trans.,'  iii,  p.  232, 
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To  prevent  further  haeniorrhage  he  was  bled  from  the  arm, 
which  improved  the  breathing  for  a  time,  but  the  symptoms  of 
irritation  and  compression  continued.  On  the  third  day  some 
ptosis  of  the  right  eyelid  was  observed;  he  became  very 
restless,  and  was  with  difficulty  kept  in  bed ;  then  he  became 
more  quiet,  and  died  on  the  7th  March,  nearly  sixty  hours 
after  the  injury. 

On  removing  the  integuments  great  ecchymosis  was  found 
in  the  substance  of  the  right  temporal  muscle,  arising  from  a 
fracture  of  the  right  temporal  fossa.  On  removing  the  calvaria 
a  good  deal  of  blood  was  found  between  the  dura  mater  and 
the  bone  on  the  right  side,  and  a  clot  of  considerable  size  was 
found  within  the  dura  mater  covering  the  middle  of  the  cere- 
bellum, and  extending  towards  the  base  of  the  brain,  where 
there  was  a  good  deal — perhaps  two  or  three  ounces — of  blood. 
The  bottoms  of  both  middle  lobes  were  lacerated  to  the  depth 
of  an  inch,  and  softened  for  some  distance,  and  there  were  very 
many  small  bruises  and  spots  of  extravasated  blood  in  each 
lobe  of  both  hemispheres,  the  largest  of  which  was  at  the 
upper  and  back  part  of  the  posterior  lobe  of  the  left  side, 
which  was  bruised  to  the  depth  of  about  a  quarter  of  an  inch. 
From  the  anterior  inferior  angle  of  the  right  parietal  bone  a 
fracture  passed  downwards  and  forwards  across  the  sphenoid 
fissure,  and  thence,  through  the  lesser  wing  of  the  sphenoid 
bone  and  body  of  that  bone,  to  the  horizontal  plate  of  the 
ethmoid  bone,  an  additional  small  fracture  passed  backwards 
from  this  part  to  the  sella  turcica. 

Some  blood  was  found  in  the  orbit,  but  not  among  the 
muscles,  and  the  extravasation  in  the  eyelids  had  proceeded 
from  some  blood  passing  from  the  temporal  muscle  over  the 
edge  of  the  orbit. 

Remarks  hy  Mr.  Gcesar  Rawhins. — The  points  of  interest 
were  that  the  fracture  of  the  temporal  bone  had  ruptured  a 
large  branch  of  the  middle  meningeal  artery,  the  blood  not 
being  extravasated  between  the  bone  and  dura  mater  only, 
as  is  sometimes  the  case,  or  making  its  way  through  the 
ear,  as  is  also  sometimes  seen,  but  having  chiefly  escaped 
through  a  rent  of  the  dura  mater  about  half  an  inch  long  into 
the  cavity  of  the  arachnoid. 
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Case  67.^  Extensive  fracture  of  both  sides  of  skull,  involving 
base  ;  middle  meningeal  extravasation  on  both  sides  ;  trephining  ; 
death  fifteen  hours  and  a  half  after  the  accident. — An  Irishman 
aged  40  was  admitted  into  tlie  London  Hospital,  under  the  care 
of  Mr.  Luke,  April  28th,  1854,  having  an  hour  before  fallen 
fi-om  a  ladder,  about  two  stories  high,  into  a  mortar-mixing 
trough.    When  admitted  his  manner  was  confused,  although 
when  pressed  to  speak  he  gave  his  name,  occupation,  and 
address.     He  appeared  to  be  suffering  under  commencing 
symptoms  of  compression,  and  this  was  Mr.  Luke's  opinion. 
Three  hours  after  admission  Mr.  Ward  was  asked  to  see  him, 
and  found  the  usual  compression  symptoms  remarkably  defined, 
rapid  and  gasping  respiration,  gurgling  in  the  throat,  frothing 
at  the  mouth,  both  pupils  fixed  and  dilated  (the  left  one  more 
so  than  the  right).    This  state  of  things  had  rapidly  come  on. 
On  making  a  careful  examination  of  the  cranium  no  external 
abrasion  even  could  be  detected  on  the  integument,  but  over 
the  prominent  part  of  the  parietal  bone  its  surface  appeared 
more  raised  than  elsewhere,  and  it  pitted  on  pressure.    A  large 
crucial  incision  was  made  and  a  fracture  exposed  running  up- 
wards from  the  temporal  bone.    Blood  oozed  distinctly  from 
beneath  the  fracture.    The  crown  of  a  trephine  was  applied, 
and  part  of  the  fracture  was  included  in  its  middle.    On  the 
removal  of  the  bone  a  clot  of  blood  concealed  the  dura  mater ; 
this  was  removed,  and  a  probe  introduced  beneath  the  cranium 
and  more  coagulated  blood  taken  away.   The  trephine  opening 
"was  enlarged  by  Hey's  saw.    The  flattened  end  of  the  probe 
was  again  introduced,  but  whei'ever  it  passed  it  met  with  no 
resistance,  in  consequence  of  the  great  detachment  of  the 
dura  mater  from  the  bone.    On  the  completion  of  the  operation 
blood  oozed  freely  from  the  wound.    The  patient  was  relieved 
by  what  had  been  done,  the  respiration  being  easier  and  less 
frequent,  but  with  this  exception  there  was  no  change  in  the 
symptoms.    These  in  the  evening  had  regained  their  original 
intensity.    Mr.  Critchett  enlarged  the  wound  in  the  bone, 
more  clot  was  taken  away,  but  the  symptoms  were  unrelieved. 
The  man  died  fourteen  and  a  half  hours  after  admission. 

Post-mortem  examination. — The  integuments  over  the  promi- 
nent part  of  the  left  parietal  bone,  though  not  raised  above 
I  •  Path.  Soc.  Trans./  v,  p.  238. 
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the  level  of  the  remainder,  had  a  little  blood  infiltrated  into 
them.  The  fracture  was  not  in  any  way  starred,  but  it  de- 
scribed an  interrupted  curve,  which  might  be  said  to  commence 
on  the  right  side,  at  the  angle  of  junction  of  the  squamous 
with  the  petrous  bone,  and  to  be  directed  upwards  and  back- 
wards through  the  former  to  the  upper  and  back  part  of  the 
parietal  bone,  to  within  an  inch  and  a  half  of  the  sagittal 
suture.  Here  it  was  interrupted  by  unbroken  bone  as  far  as 
to  within  half  an  inch  on  the  left  of  the  suture,  and  was  then 
continued  downwards  and  forwards,  involving  the  correspond- 
ing parts  of  the  left  parietal  and  squamous  plates  and  from  the 
latter  position  into  the  outer  part  of  the  apex  of  the  petrous 
portion.  The  dura  mater  under  either  parietal  bone  was 
detached  to  exactly  the  same  extent,  which  represented  an 
area  about  equal  to  the  palm  of  the  hand;  on  the  right  side 
but  a  few  scattered  portions  of  blood  sepai'ated  the  membranes 
from  the  bones,  but  on  the  left,  where  no  operation  unfortu- 
nately had  been  performed,  a  large  coagulum  had  collected, 
depressing  the  dura  mater  to  a  considerable  extent.  On  wash- 
ing away  the  blood,  a  rent  was  distinctly  observed  in  two  of 
the  principal  branches  of  the  middle  meningeal  artery. 

Remarks  hy  Mr.  Ward. — The  case  was  particularly  interest- 
ing in  consequence  of  the  corresponding  detachment  of  dura 
mater  on  either  side,  as  regards  extent  and  position,  and  the 
interruption  of  the  fracture,  near  its  middle.  The  injury  of 
the  right  side  of  the  cranium  (there  having  been  evidence  here 
of  local  injury  in  the  puffy  condition  of  the  scalp,  &c.)  might 
be  regarded  as  arising  from  direct,  that  on  the  left  from 
indirect  violence,  or  the  contre-coup. 

Case  68.^  Railway  injury ;  extensive  compound  fracture  of 
skull,  with  depression  of  a  large  portion  of  left  parietal  bone, 
extending  to  base  ;  middle  meningeal  extravasation;  trephiiiing; 
erysipelas;  arachnitis;  death  eight  days  after  the  injury. — 
J,  Q — ^  get.  35,  a  porter  on  the  Great  Eastern  Eailway,  was 
knocked  down  by  an  express  train  January  9th,  1871.  When 
brought  to  the  London  Hospital  at  noon  he  was  insensible, 
with  cold  extremities  and  dilated  pupils.  He  had  a  convulsive 
attack.  There  was  a  small  wound  in  the  scalp  above  and  in 
1  '  Med.  Times  and  Gazette,'  1877,  vol.  ii,  p.  233. 
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front  of  the  left  ear,  and  the  finger  introduced  into  the  wound 
and  passed  upwards  could  detect  the  fracture  easily.  The 
line  of  fracture  was  extensive,  and  sweeping  in  a  semicircle 
downwards  and  forwards  to  the  external  angle  of  the  left 
orbit,  and  backwards  to  the  occipital  bone.  The  upper  edge 
projected  from  two  to  three  lines,  and  a  large  portion  of  the 
parietal  bone  was  wedged  in  under  this  projecting  edge. 
There  was  some  bleeding  from  the  wound,  and  a  little  from 
the  nose,  but  none  from  the  ear. 

For  some  hours  he  was  very  restless,  tossing  about  and  talking 
incoherently.  At  4  p.m.  he  recovered  consciousness,  recognised 
his  wife,  and  answered  questions  intelligibly.  He  appeared  to 
be  very  drowsy.  He  could  grasp  a  hand  held  out  to  him  with 
both  his  hands,  but  less  powerfully  with  the  right  hand  than 
with  the  left.  Sight  and  hearing  were  good.  Both  pupils  were 
dilated,  and  both  acted  on  being  stimulated,  the  left  less  than 
the  right.  The  patient  was  seen  by  Mr.  Hutchinson  in  con- 
sultation with  Mr.  Rivington,  and  it  was  considered  advisable 
to  use  the  trephine  for  the  purpose,  if  possible,  of  elevating 
the  depressed  portion  of  bone,  and  affording  a  free  exit  to  the 
blood  which  had,  in  all  probability,  been  poured  out  between 
the  bone  and  dura  mater  from  a  wounded  branch  of  the  middle 
meningeal  artery.  Mr.  Rivington  enlarged  the  wound,  and 
applied  the  trephine  over  the  sound  bone  close  to  the  fracture, 
at  the  point  of  greatest  depression.  Sufficient  bone  having 
been  removed  with  the  trephine  and  Hey's  saw,  the  elevator 
was  introduced  and  the  depressed  fragment  freed  as  far  as 
possible.  Arterial  blood  welled  up  when  the  bone  was  raised. 
The  wound  was  sponged  out  with  carbolic  acid  lotion,  and  a 
piece  of  lint  dipped  in  the  same  laid  over  it.  A  day  or  two 
after  the  wound  was  attacked  with  erysipelas,  which  spread 
to  the  face  and  neck,  and  was  accompanied  by  fever  and 
delirium.  There  were  no  symptoms  of  compression,  no  para- 
lysis of  any  part ;  arachnitis  was  suspected.  The  patient  died 
on  the  27th,  eight  days  after  the  operation. 

Post-mortem  examination. — A  large  semicircular  portion  of 
bone,  including  the  lower  part  of  the  parietal,  the  upper  part 
of  the  great  wing  of  the  sphenoid,  and  the  squamous  portion  of 
the  temporal  was  found  to  be  detached,  except  posteriorly. 
The  dura  mater  was  sound,  but  a  flattened  clot  lay  between  it 
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and  the  bone  above  the  middle  fossa.  Lymph  was  found  on 
the  visceral  arachnoid,  and  serum  in  the  subarachnoid  space. 
There  was  a  fracture  across  the  base  of  the  skull,  extending 
from  one  petrous  bone  to  the  other,  through  the  left  foramen 
rotundum  and  the  sella  turcica. 

Case  69.  Compound  depressed  fracture  of  right  side  of  skull 
passing  into  base  [middle  fossa)  ;  injury  to  a  branch  of  middle 
meningeal  artery ;  extravasation  slight ;  injury  to  brain  very 
slight ;  fractured  spine  ;  plugging  of  a  renal  vein  ;  life  prolonged 
over  eight  days. — J.  S — ,  set.  34,  was  admitted  under  Mr. 
Bryant  September  18th,  1874  ;  died  September  27th.  He  had 
been  knocked  down  by  a  train,  which  struck  his  head.  There 
was  a  compound  depressed  fracture  of  the  skull  with  the  ex- 
ternal wound  just  over  the  coronal  suture.  Evidence  of  injury 
to  spine  and  kidney.  Fracture  of  rib,  emphysema.  The  sym- 
ptoms all  along  pointed  to  the  spinal  injury,  no  marked  head- 
symptoms  being  noted  up  to  death. 

Post-mortem  examination. — Depressed  fracture  of  vault  near 
coronal  suture  on  right  side.  Both  tables  driven  in  and  the 
inner  spiculated.  Dura  mater  not  wounded  here,  but  its 
cranial  surface  for  the  extent  of  a  square  inch  was  covered 
by  a  layer  of  lymph.  Its  cerebral  aspect  was  discoloured  and 
brick-red  from  altered  blood,  as  was  also  the  brain  on  this 
side,  though  it  was  not  otherwise  damaged.  The  fracture  ran 
vertically  from  the  vault  into  the  middle  fossa,  crossing  a  branch 
of  the  middle  meningeal.  The  wall  of  the  skull  had  here  a 
thin  layer  of  blood  covering  it.  Brain  healthy,  save  for  a 
slight  laceration  of  the  grey  matter  of  one  convolution.  Frac- 
ture of  ninth  to  tenth  dorsal  vertebrae.  Plugging  of  left 
renal  vein.    Gangrenous  condition  of  kidney. 

Case  70.^  Extensive  fracture  of  skull,  vault,  and  base  ;  menin- 
geal hcemorrhage  in  frontal  region,  from  branch  of  middle  menin- 
geal (?)  ;  no  symptoms  of  compression ;  death  on  eighth  day 
from  fractured  spine. — The  patient  was  a  woman  aged  38,  of 
drunken,  dissipated  habits,  who  had  fallen  from  a  window  thirty 
feet  high.  On  admission  to  the  Westminster  Hospital  under 
the  care  of  Mr.  Holt  September  15th,  1858,  she  was  suffering 

1  '  Path.  Soc.  Trans./  x,  p.  59. 
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from  all  the  symptoms  of  concussion.  A  tremendous  scalp 
wound,  -wliicli  ran  in  a  direction  from  before  backwards,  almost 
peeled  the  right  side  of  the  head.  In  the  course  of  five  or  six 
hours  she  had  pretty  well  rallied,  and  it  was  found  that  all  sen- 
sation was  lost  below  the  ensiform  cartilage.  Twenty-four 
hours  after  admission  the  intercostal  muscles  were  powerless, 
and  the  breathing  was  performed  only  by  the  diaphragm. 
There  was  complete  paralysis  of  both  arms.  Consciousness 
had  returned  completely,  now  that  the  state  of  concussion  had 
passed  away.  No  remarkable  change  of  the  symptoms  ensued 
during  the  next  four  or  five  days.  On  the  eighth  day  after 
admission,  however,  she  sank  rapidly,  the  pulse  becoming 
quicker  and  more  feeble,  the  breathing  hurried,  deglutition 
difficult,  and  the  sphincters  paralysed.  Death  took  place  on 
this,  the  eighth  day  from  the  occurrence  of  the  accident. 

Post-mortem  examination. — There  was  a  fracture  of  the 
cranium  which  only  partly  corresponded  with  the  position  of 
the  wound  in  the  scalp.  Starting  from  a  point  opposite  the 
middle  of  the  sagittal  suture  and  about  a  quarter  of  an  inch 
to  the  right  of  it,  the  crack  extended  obliquely  across,  so  as 
to  join  the  coronal  suture  about  a  quarter  of  an  inch  to  the 
right  of  the  middle  line,  running  through  the  left  coronal  and 
the  suture  between  the  temporal  and  the  great  wing  of  the 
sphenoid,  splitting  into  the  foramen  ovale,  winding  round  the 
apex  of  the  petrous  portion  of  the  left  temporal,  and  extending 
into  the  basilar  portion  of  the  sphenoid ;  the  edges  of  the 
coronal  suture  were  a  great  deal  exposed,  and  the  interval 
filled  with  clotted  blood.  A  large  clot  of  blood  was  found 
between  the  dura  mater  and  the  left  half  of  the  frontal  bone_, 
which  seemed  to  have  been  formed  by  a  rupture  of  the  menin- 
geal artery.  The  ventricles  contained  no  fluid,  and  the  rest  of 
the  brain  was  healthy.  The  body  of  the  sixth  cervical  ver- 
tebra was  smashed  into  many  pieces.  The  central  grey  matter 
of  the  cord,  for  the  distance  of  an  inch^  was  in  a  state  of  red 
softening. 
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History  of  the  Case  and  the  Original  Violence  or 

Accident. 

We  find  here  the  following  facts  : 

Instances  of  how  slight  the  violence  may  he. — This  fact,  of  great 
importance  as  showing  how  treacherous,  as  it  were,  somehead 
injuries  are  which,  apparently  very  trivial  at  their  onset,  yet 
produce  ultimately,  and  often  speedily,  fatal  results,  is  seen 
in  Cases  1,  2,  3,  4,  where  the  extravasation  was  caused  by  a 
blow  with  a  cricket-ball,  slight  falls  with  the  head  against  a 
wall,  and  a  fall  of  two  feet  six  out  of  a  swing. 

Instances  of  violence  applied  more  locally  and  directly  are 
given  in  Case  5,  a  blow  with  a  spade;  Case  16,  a  blow  with  a 
poker;  Case  15,  one  with  a  brickbat;  Cases  12,  13,  and  14, 
musket-ball  injuries  of  the  skull.  Cases  in  which  the  violence 
was  also  direct,  but  far  more  severe,  are  Nos.  52  and  56,  in 
which  the  lesion  was  due  to  a  shell  wound,  and  the  fall  of  a 
heavy  beam  of  wood  upon  the  head  respectively. 

Far  more  frequently  the  injury  is  due  to  falls,  and  usually  of 
a  serious  character.  Thus  Cases  6,  23,  29,  36,  37,  64  were 
due  to  falls  off  driving  seats,  off  waggons,  omnibus,  &c.  In 
Cases  10,  18  and  33,  the  fall  was  through  a  trapdoor,  in  9  and 
31  into  ships'  holds.  In  Cases  7,  41,  42,  the  fall  was  received 
during  fighting.  In  46  and  51,  the  patient  had  fallen  off  a 
scaffold ;  in  30  and  38,  he  was  picked  up  out  of  an  area.  In 
Cases  35,  68,  69,  the  injury  was  due  to  falls  from  or  being 
knocked  down  by  a  train. 

Symptoms  and  Other  Evidence  op  Middle  Meningeal 

Extravasation. 

The  writer  has  taken  these  in  what  he  believes  to  be  the 
order  of  their  value,  viz. 

A.  Interval  of  consciousness  or  lucidity. 

B.  Condition  of  limbs,  as  to  hemiplegia,  paraplegia,  rigidity, 
c.  Condition  of  the  pupils. 

D.  Character  of  the  pulse. 
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E.  Unconsciousness  increasing  and  passing  into  coma. 

F.  Character  of  the  respiration, 

Q.  State  of  the  scalp,  and  of  the  cranial  bones  when  sawn  in 
trephining  (Abernethy) . 

In  a  recent  contribution  to  this  subject  by  a  Grerman 
surgeon.  Dr.  Wiesman,  of  Zurich,^  the  symptoms  given  as 
pointing  to  middle  meningeal  haemorrhage  are  as  follows  : 

(1)  Interval  of  consciousness  between  the  concussion  and 
the  appearance  of  pressure  symptoms,  somnolence,  stupor, 
coma,  death.  Compression  symptoms  may  occur  at  any  time 
from  fifteen  minutes  to  eleven  days  after  the  commencement 
of  the  haemorrhage. 

(2)  Hemiplegia  on  the  side  opposite  to  the  injury.  This  is 
explained  by  the  position  of  the  artery  exactly  over  the  motor 
centres  for  the  arm  and  leg.  Isolated  paralysis  of  the  leg  is 
never  observed,  but  only  paresis  when  the  arm  is  paralysed,  or 
both  may  be  similarly  affected  at  once.  Convulsions  may 
precede  the  affection. 

(3)  Changes  in  the  pulse — infrequency  and  hardness, 
generally  increasing ;  sometimes  the  pulse  becomes  frequent  at 
the  last  (paralysis  of  the  pneumogastric) . 

(4)  Anomalies  of  respiration — slow,  embarrassed,  stertorous 
breathing. 

(5)  Vomiting. 

(6)  Changes  of  the  pupil ;  generally  speaking  dilated  pupils 
point  to  considerable  pressure ;  the  pupil  on  the  side  of  the 
haemorrhage  is  dilated  and  does  not  react. 

(7)  Unilateral  impairment  of  sensation  (observed  in  seven  of 
the  cases). 

(8)  Aphasia. 

(9)  Disorders  of  the  bladder  and  rectum. 

(10)  Automatic  movements,  and  lying  always  on  one  side 
(three  cases). 

(11)  Rise  in  temperature  (the  highest  being  42'6°  C.) 

The  diagnosis  is  sufficiently  accurate  if  the  first  four  of  these 
symptoms  are  present,  whether  there  be  a  lesion  of  the  skull  or 
not,  or  even  if  there  be  one  on  the  opposite  side. 

Aphasia  points  to  an  extension  of  the  haemorrhage  towards 

>  '  Deutsche  Zeitsch.  f.  Chir.,'  Bd.  4,  Heft.  1  and  3;  'Annals  of  Surg.,'  Dec, 
1885,  p.  502. 
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the  front/  disorders  of  sensibility  to  one  behind,  paralysis  of 
the  third  pair  of  nerves'^  to  one  towards  the  base  of  the  skull. 
Crushing  of  brain  matter,  inflammatory  conditions,  even  con- 
gestive hypera3mia  may  cause  errors  of  diagnosis. 


A.  The  interval  of  consciousness  or  lucidity. 

It  is  well  known  that  between  the  time  of  the  concussion 
or  stunning  of  the  patient  by  the  original  violence  and  the 
supervening  of  symptoms  of  compression  due  to  the  blood 
"which  is  now  effused,  there  often  exists  an  interval  of  more  or 
less  marked  consciousness,  the  value  of  which  has  long  been 
recognised. 

In  examining  the  cases  in  this  paper  we  find  that  the 
following  results  come  out  with  regard  to  the  above  symptom, 
the  importance  of  which  may  be  said  to  outweigh  the  others 
put  together.  To  begin  with  it  is  by  no  means  always  present, 
and  when  present  it  is  not  necessarily  well  marked. 

In  some  cases,  thirty-two  out  of  sixty -three,^  the  interval  is 
■well  marked.  In  a  second  class  it  is  but  little  marked,  and 
may  easily  be  overlooked  altogether.  In  a  third  and  last  set 
of  cases  the  interval  is  never  present  at  all,  the  severe  con- 
cussion inflicted  by  the  injury  having  passed  on  without  break 
of  any  kind  into  compression  and  coma. 

The  writer  proposes  to  examine  these  different  cases  some- 
what in  detail. 

(1)  Cases  in  which  the  interval  of  consciousness  or  lucidity  is 
loell  marked. — This  was  so  in  the  following  thirty-two  cases, 
viz.  1,  2,  3,  4,  6,  6,  7(?V  8,  9,  10,  11,  12,  13, 14,  17,  20,  24,  25, 
26,  27,  28,  31,  33,  35,  36,  37,  42,  47,  49,  51,  52,  59. 

We  shall,  perhaps,  gain  the  best  idea  of  what  is  meant  by  a 

1  "Woodcut  1,  p.  7. 

2  Mr.  Hutchinson's  explanation  of  this  is  given,  p.  126. 

*  While  this  paper  is  based  on  seventy  cases  of  middle  meningeal  haemorrhage, 
in  seven  of  these  there  is  no  evidence  from  which  any  conclusion  abomt  the  above 
interval  may  be  drawn. 

While  nothing  is  stated  definitely  in  this  case,  it  is  said  that  "  nothing  serious 
was  thought  of  the  fall,  nor  any  medical  man  sent  for ;"  an  "  interval "  was, 
therefore,  probably  present. 
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well-marked  interval  by  examining  into  (a)  how  long  this 
period  of  consciousness  or  lucidity  lasted,  and  (&)  what  the 
patients  were  able  to  do  in  it^  and  these  had  best  perhaps  bo 
taken  together. 

In  several  cases  the  interval  was  an  hour  or  more.  Thus  in 
Mr.  Howse's  case^  No.  9j  p.  24,  the  boy  remained  conscious 
from  6  p.m.  to  10  p.m.,  or  four  hours.  In  one  of  Mr. 
Hutchinson's,  Case  33,  p.  69,  the  interval  was  even  longer,  the 
boy  was  admitted  about  noon,  apparently  only  shaken  by  bis 
fall,  and  ailing  "  so  little  that  the  question  was  raised  as  to 
whether  it  was  worth  while  taking  him  in."  He  remained 
sensible  up  to  6  p.m.,  dying  about  8.30  the  same  evening.  In 
one  of  Mr.  Cock's  cases.  No.  37,  p.  77,  the  interval  was  half  an 
hour  j  the  patient,  a  commercial  traveller,  having  been  thrown 
from  his  gig  on  to  his  head,  got  up  and  walked  about  for  half 
an  hour,  when  he  became  confused  and  staggered.  He  went 
into  a  shop  and  was  supposed  to  be  intoxicated,  and  at  length 
becoming  perfectly  insensible  was  taken  to  the  hospital. 

In  Cases  1  and  2,  the  interval  must  have  been  an  hour  or 
upwards,  as  in  the  latter  the  child  was  able  to  eat  her  dinner 
immediately  after  her  fall,  and  in  the  former,  the  boy  after  the 
blow  with  the  cricket-ball  on  the  temple,  came  home  about  8, 
was  seen  by  a  medical  man  at  9,  soon  after  which  he  became 
"  delirious,"  though  in  intervals  of  restlessness  he  "  expressed 
great  anxiety  that  the  boy  who  threw  the  ball  should  not  be 
blamed." 

The  above  are  instances  of  consciousness  or  lucidity  well 
marked  and  lasting  hours,  an  hour,  or  half  an  hour.  Let  us 
now  contrast  with  these  instances  also  well  marked  but  very 
much  shorter.  Thus  in  Case  5,  after  a  blow  with  a  spade 
over  the  anterior  inferior  angle  of  the  parietal  bone,  the  patient 
was  brought  to  St.  G-eorge's  Hospital  with  a  depressed  frac- 
ture, but  no  cerebral  symptoms  whatever.  Shortly  after  he 
became  heavy  and  stupid,  and  coma  was  gradually  supervening 
when  Mr.  Keate  elevated  the  depressed  bone.  In  Case  7  the 
interval  was  also  short,  though  well  marked.  A  young  man 
when  fighting  had  been  knocked  down  and  stunned ;  he 
speedily  recovered  his  senses  and  was  brought  to  the  London 
Hospital  complaining  of  pain  in  his  head.  As  he  walked  along 
the  ward  he  began  to  stagger,  and  with  difficulty  reached  his 


114 


On  Middle  Meningeal  Hxmorrhaye. 


bed,  his  breathing  became  stertorous,  and  he  was  evidently 
hemiplegic. 

It  is  thus  shown  that  the  duration  of  the  interval  may  vary 
from  a  few  minutes  to  several  hours.^  This  duration  must 
depend  upon  the  size  and  number  of  the  branches  of  the  middle 
meningeal  which  are  opened,  it  making  all  the  difference 
whether  one  or  two  large  branches  are  opened  by  the  fracture, 
or  a  number  of  minute  ones  torn  by  the  violence  which  sepa- 
rates the  dura  mater  from  the  bone  {vide  supra,  p.  14). 

The  rate  at  which  the  blood  is  poured  out,  as  well  as  its 
amount,  will  also  influence  the  duration  of  the  interval,  this 
being  affected  by  whether  the  patient  keeps  quiet  or  not, 
receives  food,  stimulants,  &c.,  the  amount  of  any  previous 
collapse,  any  severe  preceding  hasmorrhage  from  a  scalp  or 
other  wound,  as  in  Case  10,  p.  28,  where  the  patient,  after 
a  fall  upon  his  head  of  seventeen  feet,  received  a  severe  scalp 
wound,  from  which  he  bled  profusely,  the  amount  producing 
syncope,  and  no  evidence  of  compression  appearing  for  nine 
hours. 

As  instances  of  what  patients  can  do  during  the  interval  of 
lucidity  or  consciousness  the  following  maybe  mentioned:  boys 
come  home  after  receiving  the  fatal  injury  and  describe  what 
has  happened  ;  a  child  eats  her  dinner  ;  patients,  after  having  a 
scalp  wound  dressed,  are  able  to  walk  away  from  the  hospital  by 
themselves,  or  with  the  help  of  a  policeman,  this  being  one  of 
the  ways  in  which  one  of  the  most  fatal  of  all  head  injuries  is 
repeatedly  overlooked,  owing  to,  perhaps,  the  slightness  of  the 
violence  and  the  delay  of  compression  symptoms. 

In  other  cases  a  boy  may  appear  so  well  (after  a  fall  through 
a  trapdoor)  that  the  question  is  raised  as  to  whether  it  is 
worth  while  taking  him  in,  "  the  only  appreciable  symptom 
being  a  bruise  in  the  left  temple."  A  drayman,  after  a  fall 
from  his  driving-seat,  is  able  to  get  up  on  his  box  and  drive 
some  distance.  Soldiers,  after  bullet  or  shell  wounds  of  skull, 
are  able  to  walk  out  of  the  fight  to  the  surgeon  in  the  rear, 
one  man.  Case  52,  p.  89,  walking  three  miles,  accompanied 
by  a  comrade. 

1  In  the  article  by  Dr.  P.  Wiesman,  already  referred  to,  and  containing  278 
cases,  the  onset  of  compression  symptoms  was  found  to  take  place  at  any  time 
from  fifteen  minutes  to  four  days  after  the  commencement  of  the  haemorrhage. 
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What  a  patient  can  do  daring  this  interval  may  be  of  great 
importance  not  only  in  the  history  and  diagnosis  of  the  case, 
but  from  a  medico-legal  point  of  view  also.  About  two  years 
ago,  when  this  article  was  commenced,  the  writer  came  across 
the  following  case,  he  believes,  in  one  of  the  journals.  Unfor- 
tunately he  omitted  to  make  any  note  of  it,  but  the  main  facts 
may  be  relied  on.  A  man  was  found  in  a  stable,  comatose 
and  dying.  Post-mortem  examination  showed  middle  menin- 
geal extravasation.  The  question  arose,  was  this  due  to 
assault,  a  fall  in  a  fit,  or  a  kick  from  the  horse  ?  It  was  shown 
ultimately,  by  putting  evidence  together,  that  the  man  had 
probably  fallen  fromhis  cart  at  a  considerable  distance  from  the 
stable,  and  thus  received  the  fatal  injury,  gone  home,  a  distance 
of  several  miles,  put  his  horse  up,  and  then  fallen  down  in  the 
coma  which  only  ended  in  his  death. 

Another  instance  of  the  medico-legal  importance  of  blood 
extravasated  between  the  skull  and  dura  mater  is  abundantly 
given  in  the  next  case.  While  the  sheets  of  this  article  were 
passing  through  the  press,  the  following  appeared  as  the  hea(?- 
ing  of  one  of  the  annotations  in  the  '  Lancet,'  March  6th,  1886. 
"The  Everton  murder.  On  the  15th  ult.,  Michael  Larelle, 
aet.  16,  was  tried  before  Mr.  Justice  Day  at  the  recent  assizes 
held  in  Liverpool,  for  the  wilful  murder  of  a  man  named  Max- 
well Kirkpatrick,  by  striking  him  behind  the  right  ear  with  a 

wooden  roller,  such  as  is  used  in  timber  yards."   The 

cause  of  death  being  compression  of  the  brain  by  a  clot.  The 
writer  communicated  with  Dr.  Ellis,  of  Liverpool,  under  whose 
care  deceased  had  been  during  the  short  time  (about  seventeen 
hours)  which  elapsed  between  the  injury  and  the  fatal  result. 
Dr.  Ellis  promptly  and  most  courteously  forwarded  the  notes  of 
the  case  which  are  given  below.  While  the  exact  source  of  the 
blood  which  was  found  between  the  skull  and  the  dura  mater, 
whether  the  lateral  sinus  or  the  middle  meningeal  artery,  must 
remain  doubtful,  the  case  is  a  most  interesting  one  clinically 
as  well  as  medico-legally.  Thus  it  affords  another  good 
instance,  in  addition  to  those  already  given  in  this  paper,  of 
(1)  a  fracture  of  the  internal  table  only  and  of  the  damage 
which  such  a  fracture  may  cause ;  (2)  dilatation  of  the  pupil 
on  the  same  side  as  the  clot,  and  that  clot  a  large  one ;  (3)  and 
this  point  is  perhaps  the  most  important  of  all,  the  case,  as 
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Dr.  Ellis  points  out  in  the  following  extract  from  Ms  letter  to 
the  writer  of  this  paper,  "is  interesting  as  showing  how  a  very- 
serious  injury  may  be  received  and  no  apparently  serious 
symptoms  ensue  for  a  long  time.  Here  the  man  had  been 
able  to  walk  (up  a  steep  hill)  nearly  half  a  mile  to  his  house, 
and  then  another  half  mile  to  my  house,  and  a  final  half  mile 
back,  though  with  assistance ;  then  you  may  notice  that  the 
unconsciousness  (or  compression)  did  not  come  on  until  9  o'clock 
— three  and  a  quarter  hours  after  the  attack." 

Case  71.  Fracture,  of  right  side  of  skull  from  a  blow  with  a 
wooden  roller ;  fracture  simple,  involving  internal  tabh  only,  but 
extending  into  base  in  right  mastoid  region  ;  well-marked  interval 
of  consciousness  lasting  three  hours  or  more  ;  then  stage  of  com- 
pression, ending  fatally  about  seventeen  hours  after  the  injury  ; 
large  blood-extravasation  between  skull  and  dura  mater  in  right 
temporal  and  m,astoid  region  ?  from  lateral  sinus  or  middle  menin- 
geal artery  ;  some  damage  to  subjacent  brain  ;  trial  for  murder 
and  death  sentence. — Maxwell  K — ,  ffit.  43,  was  brought  to  my 
house,  Feb.  1st,  1886,  by  his  wife,  about  6.30  p.m.,  having 
walked  a  distance  of  nearly  half  a  mile.  He  appears  a  little 
confused,  and  tells  me  that  on  his  way  home  from  work  he  had 
been  struck  a  blow  on  the  head — the  effect  of  the  blow  being 
that  he  feU  down  and  became  unconscious,  but,  coming  to  his 
senses,  was  assisted  home  by  a  companion. 

On  examination  I  found  a  little  swelling  on  the  right  side  of 
the  head,  between  two  and  three  inches  above  and  behind  the 
right  ear.  There  was  no  wound,  but  blood  was  oozing  from  the 
right  external  auditory  meatus.  Suspecting  fracture  of  the  base 
of  the  skull,  I  sent  him  home  to  bed,  and  promised  to  call  later. 

I  called  shortly  after  9  p.  m.,  and  on  going  upstairs  found 
him  unconscious — with  stertorous  breathing — quite  incapable 
of  being  roused.  This  appeai-ed  to  have  come  on  only  a  very 
short  time  previously,  for  his  wife  had  only  left  him,  quite 
conscious,  hid  sleepy,  about  9.  He  had  vomited  several  times 
before  my  arrival.  He  was  very  cold,  pulse  small  and  irreg- 
ular (38  to  44),  right  pupil  dilated,  left  very  contracted.  I 
ordered  ice  to  the  head  and  warmth  to  the  body.  I  endea- 
voured to  take  the  temperature,  but  the  mercury  did  not  rise 
beyond  the  lowest  point  to  which  I  could  shake  the  index — ; 
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viz.  96° — his  temp,  was  tliei*ef ore  below  this.  Towards  1 1  p.m. 
the  breathiug  became  more  sighing  in  character^  the  pulse 
somewhat  steadier  (45  to  55).  Abo  at  twelve  midnight  the 
temp,  began  to  rise  above  96°,  and  by  1  a.  m.  of  the  2nd  had 
risen  to  99°.  The  right  pupil  now  became  less  dilated,  the  left 
one  much  less  contracted,  and  he  seemed  much  easier.  By 
1.30  a.  m.  the  temp,  had  become  normal,  and  I  left  him  for 
the  night,  sending  him  a  mixture  containing  Tr,  Aconite 
111^ vj  in  Aq.  Jvj,  5]  (  =  Tr.  Aeon,  vy^)  every  j  hora,  with  the 
idea  of  checking  too  great  reaction. 

At  8  a.  m.,  Feb.  2nd,  I  again  visited  the  patient  and  found 
the  breathing  full  and  regular;  temp.  106°,  face  flushed,  pulse 
full  and  bounding,  about  60,  nearly  regular;  pupils  both  insen- 
sible to  light  and  both  equally  dilated — conjunctivae  injected, 
and  the  mouth  yery  dry.  Had  not  recovered  consciousness, 
but  had  several  times  passed  urine  involuntarily.  About  a 
quarter  of  the  mixture — Tr.  Aconite  n^^l^^ — had  been  given 
and  the  head  was  being  kept  constantly  cool  with  ice. 

I  was  hastily  summoned  at  9.45;  found  him  breathing  deeply 
and  slowly,  face  dusky,  pulse  flagging,  temp.  107°.  He  died 
at  10  a.  m.,  sixteen  and  three  quarter  hours  after  the  injury, 
which  had  been  received  about  5.45  p.  m.  the  night  before. 

Post-mortem  examination  made  at  8  a.  m.  on  Feb.  3rd 
(twenty-tw;o  hours  after  death). 

Rigor  mortis  well  marked. 

Body  well  nourished  and  very  muscular. 

Post-moi-tem  ecchymosis  on  back  of  neck  and  shoulders  ;  on 
removing  scalp  there  was  found,  on  the  right  side,  a  small 
ecchymosis,  about  the  size  of  a  shilling-piece,  situated  in  the 
skin  about  three  inches  behind  and  slightly  above  the  level  of 
the  outer  meatus  of  the  ear  ;  but  there  was  no  division  of  the 
skin. 

On  removing  the  skull-cap  a  large  blood-clot  was  found 
occupying  the  central  third  of  the  right  side  of  the  brain,  the 
clot  weighing,  it  was  judged,  about  six  ounces,  and  about 
sufficient  in  quantity  to  fill  a  TEA-cup.  The  clot  was  situate 
external  to  the  dura  mater.  The  brain  beneath  the  clot,  after 
removal  of  the  dura  mater,  was  found  to  be  in  a  somewhat 
pulpy,  disintegrated  condition.  No  wound  or  injury  of  the 
meningeal  arteries  could  be  found. 
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A  simple  fracture  (of  the  inner  table  only)  of  tlie  skull  was 
found  running  obliquely  from  above  the  right  ear  downwards 
and  backwards  as  far  as  the  lateral  sinus,  hasmorrhage  having 
taken  place  apparently  from  the  mastoid  bone. 

Contents  of  thorax  and  abdomen  were  perfectly  healthy. 

Conclusion  arrived  at. — "  That  deceased  died  from  com- 
pression of  the  brain  from  haemorrhage,  the  result  of  a  fracture 
of  the  skull." 

(2)  Cases  in  which  the  interval  of  consciousness  or  lucidity 
was  hut  little  marked,  and  might  have  been  overlooked  altogether. 
— The  interval  being  noticed  more  or  less  distinctly  in  sixty- 
three  out  of  seventy  cases,  it  was  but  little  marked  in  ten  of 
these,  viz.  16,  29,  32,  34,  56,  61,  64,  66,  67,  68.  As  these 
cases  are,  with  those  in  group  (3),  very  likely  to  be  mistaken, 
owing  to  the  evidence,  which  is  always  relied  on  in  these  cases, 
being  easily  overlooked  or  absent,  it  will  be  worth  while  to  pay 
attention  to  some  of  them  carefully. 

In  Case  27,  a  boy  having  fallen  off  a  wall,  was  brought,  an 
hour  later,  to  the  hospital.  Since  the  accident  he  had  not 
been  thoroughly  sensible,  and  was  very  much  inclined  to  sleep. 

In  Case  34,  a  man,  after  a  fall,  rapidly  showed  signs  of  com- 
pression, but  the  facts  came  out  that  when  first  taken  up  after 
his  fall  he  managed  to  stand.  When  admitted  he  resisted 
efforts  at  examination  strongly,  and  although  he  never  spoke, 
often  seemed  on  the  point  of  doing  so.  In  Case  56,  it  is  said 
that  the  patient  was  insensible  and  in  a  state  of  collapse,  but 
without  the  symptoms  of  compression,  making  an  effort  to  sit 
up,  though  apparently  unconscious  when  spoken  to.  In  Case 
61,  p.  97,  the  patient  never  became  sensible,  but  could  be 
roused,  and  was  very  irritable  when  interfered  with.  In  64, 
the  man  was  heavy  and  drowsy,  but  sufl&ciently  sensible  to 
answer  questions.  In  67,  the  patient's  manner  was  confused, 
although  when  pressed  to  speak  he  gave  his  name,  occupation, 
and  address. 

(3)  Cases  in  which  the  interval  of  consciousness  or  lucidity 
is  ahsent  from  first  to  last. — These  cases  are  unfortunately  more 
numerous  than  would  be  supposed,  considering  how  much  the 
interval  is  talked  about,  and  how  much  stress  is  laid  on  it.  Out 
of  sixty-three  cases  in  which  the  interval  is  alluded  to,  it  was 
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absent  in  twenty-one,  viz.  in  Cases  15,  18,  19,  21,  22,  23,  30, 
38,  39,  40,  41,  43,  45,  46,  53,  54,  55,  57,  58,  63,  65. 

The  explanation  of  this  frequent  absence  may  lie  in — (i)  The 
concussion  having  passed  straight  on  into  compression,  owing 
to  (a)  the  severity  of  the  original  violence ;  to  (/3)  the  fact  that 
a  piece  of  bone  has  been  driven  in  at  the  time  of  the  blow,  as 
in  Cases  15,  18,  21  ;  to  (y)  injury  having  been  inflicted  on  the 
brain  in  addition  to  the  rupture  or  laceration  of  the  middle 
meningeal  artery,  of  which  combination  of  lesions  55,  57,  and 
several  others  are  instances ;  and  finally  to  (S)  the  extravasa- 
tion having  been  immediate  and  copious,  owing  to  the  part  of 
the  artery  opened  being  a  large  branch  or  near  the  trunk,  and 
to  the  co-existing  separation  of  the  dura  mater  being  very  ex- 
tensive. Of  this  such  cases  as  Mr.  Bryant's,  No.  22,  p.  45, 
are  good  instances. 

(ii)  The  interval  may  be  absent  owing  to  the  drunkenness 
of  the  patient.  Owing  to  its  frequency  this  is  a  matter  of 
great  importance,  especially  in  busy  hospitals  in  large  towns, 
where  it  is  by  no  means  a  matter  of  rare  occurrence  for 
patients  while  drunk  to  become  the  subjects  of  middle  menin- 
geal extravasation. 

And  this  remark  must  include  not  only  cases  of  actual 
drunkenness,  but  also  those  cases  in  which  this  diagnosis  is 
made  by  the  police,  and  they  bring  up,  very  likely  at  night- 
time, a  patient  who  may  be  drunk  or  not,  and  whose  uncon- 
sciousness may  be  due  to  middle  meningeal  haemorrhage  or 
one  of  many  other  conditions,  but,  whichever  of  these  it  prove 
to  be,  no  interval  of  lucidity  has  been  present. 

In  saying  above  that  the  occurrence  of  middle  meningeal 
haemorrhage  in  drunken  patients  is  by  no  means  rare,  the 
writer  has  excluded  such  cases  as  No.  25 ,  p.  48,  in  which  the 
patient,  knocked  down  by  a  cab  and  brought  up  by  the  police, 
was  able  to  walk  out  of  the  surgery  on  the  occasion  of  his  first 
visit  to  the  hospital.  Only  such  cases  as  30,  38,  41,  45,  63, 
are  included  in  which  the  patient,  whether  really  drunk  or  not 
was  unconscious,  and  no  history  of  any  interval  of  lucidity 
could  be  obtained. 

It  will  thus  be  seen  that  out  of  sixty-three  cases  of  middle 
meningeal  haemorrhage  in  which  the  interval  of  lucidity  is 
mentioned — 
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In  32  it  was  well  marked. 

In  10  it  was  but  little  marked  and  miglit  have  been  over- 
looked. 
In  21  it  was  absent. 

63 

This  conclusion  of  the  writer  from  the  cases  which  he  has 
collected  that  the  interval  of  lucidity  is  absent  in  one  third  of 
the  cases  is  not  quite  in  accord  with  one  of  the  most  leading 
surgeons  of  the  present  day,  and  one  who  has  paid  especial 
attention  to  the  subject  of  head  injuries.  Mr,  Hutchinson, 
who  writes  as  follows  in  one  of  his  most  recent  contributions 
to  the  subject,^  thinks  thus  on  the  subject  of  this  interval  of 
lucidity  : 

"  It  would  seem  that  it  is  not  usual  for  a  large  haemorrhage 
to  occur  at  the  time  of  the  injury,  for  almost  always  there  is 
an  interval  during  which  the  patient  is  well  before  the  sym- 
ptoms of  compression  come  on." 

Whether  or  no  a  larger  number  of  cases  than  that  on  which 
this  paper  is  based  prove  that  this  interval  is  present  more 
frequently,  and  is  well  marked  in  more  than  one  third  of  the 
cases,  its  importance  over  all  the  other  symptoms  put  together 
will  always  be  undisputed.  Writing  in  another  place^,  Mr. 
Hutchinson  speaks  of  it  as  follows  : 

"  The  more  carefully  we  study  this  group  of  cases  the  higher 
value  shall  we  be  inclined  to  put  upon  the  previous  history  of 
the  case  as  a  means  of  diagnosis  and  the  less  shall  we  rely 
on  the  symptoms.  The  importance  of  an  interval  of  immunity 
between  the  accident  and  the  occurrence  of  symptoms  has 
been  long  recognised  as  the  chief  indication  of  a  ruptured 
meningeal  artery,  and  it  is  to  this,  almost  exclusively,  that 
we  must  still  give  attention  if  we  wish  to  diagnose  these  cases. 
Unfortunately  it  is  not  always  that  we  can  get  correct  state- 
ments as  to  the  early  symptoms,  but  whenever  there  is  clear 
testimony  as  to  complete  immunity  at  first,  and  the  symptoms 
have  come  on  suddenly  and  at  too  early  a  period  for  the  deve- 
lopment of  inflammation,  then  we  may  with  tolerable  con- 
fidence infer  the  existence  of  haemorrhage." 

1  '  Clin.  Surg.,'  vol.  ii,  y>.  64. 

'  '  Loud.  Hosp.  Rej)./ vol.  iv,  p.  52. 
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B.  Condition  of  the  Limbs  as  to  Hemiplegia,  Paraplegia, 

Rigidity,  Sfc. 

It  is  usually  taught  that  middle  meningeal  extravasation  is 
accompanied  by  hemiplegia  or  paralysis  of  the  limbs  on  the 
side  opposite  to  the  injury.  The  existence  of  some  form  of 
paralysis,  or  the  condition  of  the  limbs  are  only  mentioned  in 
thirty-seven  out  of  the  seventy  cases  on  which  this  paper  is 
based.  In  nineteen  out  of  these  thirty-seven  hemiplegia  was 
present  to  a  more  or  less  well-marked  degree. 

It  must  not,  however,  be  looked  upon  as  essential,  and 
middle  meningeal  extravasation  must  not  be  overlooked 
because  hemiplegia  is  absent,  or  ill-marked,  or  replaced  by 
some  other  condition  of  the  limbs. 

At  least  the  following  seven  abnormal  conditions  of  the 
limbs  may  be  met  with  in  cases  of  the  lesion  of  which  this 
paper  treats : 

(a)  Hemiplegia  present  and  well  marked. 

(/3)  Hemiplegia  present,  but  little  marked. 

(y)  Hemiplegia  present,  but  temporary. 

(S)  Hemiplegia  present,  but  more  marked  in  one  limb  than 
in  the  other. 

(e)  Paraplegia. 

(^)  Absence  of  any  paralysis. 
(tj)  Limbs  rigid  and  twitching. 

(a)  Hemiplegia  present  and  well  marked. — In  these  cases 
the  leg  or  arm,  and  usually  both,  when  taken  up  and  let  go, 
fall  from  the  hand  as  if  they  belonged  to  a  corpse.  Well- 
marked  hemiplegia  was  present  in  thirteen  out  of  thirty-seven 
cases  in  which  paralysis  is  mentioned  at  all.  While  the  above 
shows  that  hemiplegia  is  well  marked  in  at  least  one  in  three  of 
the  cases  and  needs  no  further  comment,  the  writer  would  draw 
attention  to  the  fact  that,  occasionally,  as  in  Dr.  H.  Watson's 
case,  p.  22,  the  hemiplegia  is  on  the  same  side  as  that  injured 
by  the  fall,  the  extravasation  taking  place  on  the  side  opposite 
to  that  struck. 

(/3)  Hemiplegia  present,  but  little  or  ill-marked. — It  is  in 
these  cases,  which  are  not  uncommon,  that  the  extravasation  may 
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be  overlooked.  They  fall  into  at  least  two  divisions.  In  one 
the  hemiplegia  is  little  marked  throughout,  owing  perhaps  to 
some  power  of  accommodation  on  the  part  of  the  brain,  or  to 
the  circulation  remaining  feeble  owing  to  coexisting  shock  from 
the  time  of  the  injury  to  the  moment  of  death. 

Of  such  little-mai'ked  hemiplegia  the  following  are  instances  : 
No.  27,  p.  51,  in  which  it  is  stated,  "  Patient  unconscious,  but 
moved  her  arms  and  legs  feebly  when  disturbed  ;  no  definite 
signs  of  paralysis."  Case  31,  p.  66,  "  Patient  uses  his  left 
limbs  much  less  quickly  and  less  vigorously  than  his  right 
ones.  Sensation,  however,  appears  to  be  good  in  the  left 
limbs,  for  when  they  are  pricked  he  at  once  moves  the  others 
in  the  attempt  to  defend  himself." 

Whenever  it  is  noticed  that  the  movements  of  the  limbs 
on  one  side  are  sluggish,  weak,  impaired,  the  following  tests 
should  be  carefully  made  use  of  :  whether  the  patient  resists 
on  the  surgeon  attempting  to  move  the  limbs ;  the  power  of 
the  grasp,  if  any ;  the  result  of  pricking ;  whether  the  patient 
moves  either  of  his  hands,  and  which  of  them,  when  the  cornea 
is  carefully  touched,  or  the  cilia  gently  pulled. 

There  is  another  group  of  cases  in  which  hemiplegia  is 
ill  marked  because  of  brief  duration,  coming  on  in  these  as  it 
does,  towards  the  close  of  the  case,  together  with  a  condition  of 
coma  and  giving  but  little  warning,  and  leaving  but  short  time 
for  interference. 

Thus,  in  Case  51,  p.  88,  two  hours  and  a  half  had  elapsed 
since  the  fall  (seven  feet  from  a  scaffold),  "  when  suddenly  the 
symptoms  of  compression  came  on,  stertor,  and  paralysis  of 
the  right  side  supervened,  and  he  died  in  ten  minutes." 

In  thirty-two  out  of  the  seventy  cases  on  which  this  paper  is 
based  there  is  no  mention  of  hemiplegia.  After  making  all  fair 
allowance  for  incomplete  reporting  it  seems  fair  to  suppose  that 
in  a  large  proportion  of  these  thirty-two  cases  this  important 
symptom  must  have  been  absent.  If  so  this  confirms  the 
"opinion  of  Mr.  Hutchinson'  on  this  subject : 

"The  occurrence  or  absence  of  hemiplegia  is  a  very 
uncertain  symptom.  In  the  rapid  cases  it  is  never  observed, 
because  the  patient  rapidly  becomes  insensible;  and  in  the 
more  slow  ones  it  is  usually  transitory  since  the  brain  mass 

>  '  Clin.  Surg.,'  vol.  ii,  p.  64. 
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accommodates  itself  to  the  local  intrusion.  In  the  early- 
periods  there  is  probably  always  some  weakness  of  the  oppo- 
site limbs,  but  if  such  a  condition  is  marked  and  persists  it  is 
much  more  probable  that  there  is  laceration  than  compression 
by  blood." 

(■y)  Hemiplegia  present,  hut  temporary. — This  is  a  very  rare 
condition,  but  one  deserving  remark.  The  best  instance  of  it 
is  seen  in  Case  31,  p.  66,  in  which  there  was  some  hemiplegia 
of  the  left  side  on  the  first  day.  Mr.  Hutchinson  in  his 
remarks  at  the  bedside  "pointed  out  that  the  man's  condition 
was,  for  the  most  part,  that  of  severe  concussion,  in  the  stage 
of  but  partial  recovery  from  collapse.  Thus  he  was  chilly, 
stupid,  and  sleepy,  and  very  irritable  when  roused  j  but  he 
had  one  symptom  which  did  not  fit  with  mere  concussion,  i.  e. 
the  very  decided  though  partial  paralysis  of  the  left  arm  and 
leg."  The  following  day  he  was  much  better,  the  hemiplegia 
had  quite  passed  off,  and  he  had  regained  full  consciousness, 
the  patient  dying  on  the  ninth  day  of  pyaemia.  Mr. 
Hutchinson  considered  that  the  hemiplegia  which  was  present 
on  the  first  day  and  gone  on  the  second,  and  which  never 
reappeared,  was  due  to  the  blood-clot.  This  had  probably 
been  rapidly  eSused,  and  for  a  time  caused  compression  of  the 
adjacent  hemisphere.  In  a  little  time  the  brain  had  yielded 
and  accommodated  itself  to  the  intruded  blood,  and  the  signs 
of  compression  ceased. 

Another  case,  No.  16,  p.  88,  shows  that  though  hemiplegia 
may  be  transitory,  disappearing  for  a  while,  and,  as  in  this 
case,  sensation  returning,  it  may  recur  with  coma  and  prove 
fatal. 

(S)  Hemiplegia  present,  hut  more  marhed  in  one  limh  than  the 
other. — This  condition  does  not  appear  to  be  a  common  one 
though  it  is  possible  that  more  careful  records  of  cases  and 
examination  of  a  larger  number  will  prove  its  greater  fre- 
quency. It  is  probably  due  to  a  large  extravasation  which, 
either  by  its  greater  depth  or  by  its  firmer  contraction  at  one 
spot,  which  happens  to  lie  over  that  part  of  the  motor  area 
which  is  the  nucleus  for  the  arm  or  leg,  makes  greater  pres- 
sure on  this  nucleus  than  at  other  spots  (see  woodcuts  1  and  2). 

Instances  of  this  condition  are  seen  in  Cases  37  and  38.  In 
the  former  it  is  stated  that  "  the  right  arm  appeared  more 
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rigid  than  the  left,  and  at  the  same  time  partially  paralysed, 
as  the  patient  "  did  not  move  this  limb,  while  he  did  the  left." 
In  the  latter  the  left  arm  was  weak  and  almost  powerless." 

(e)  Paraplegia. — This  condition  was  present  in  five  cases, 
viz.  Cases  19,  22,  36,  45,  and  52.  The  first  two  of  these 
afEord  probable  explanations.  Thus  in  Case  19,  p.  41, 
repeated  blows  had  been  received  on  the  head  with  a  whip 
handle  and  stick.  The  skull  was  trephined  first  on  the  right 
side,  then  on  the  left,  by  Dr.  Hill,  of  Dumfries,  at  intervals  of 
four  days,  and  clots  removed  from  both  sides;  after  the 
second  operation  "  the  patient  instantly  looked  up  like  one 
awakened  from  sleep,  knew  and  named  everybody,  and  raised 
bis  arms,  which  had  been  paralytic,  over  his  head." 

In  Case  22,  the  patient  having  fallen  from  his  horse  on  to 
his  head,  "all  the  limbs  were  completely  paralysed."  Mr. 
Bryant,  to  whom  the  writer  is  indebted  for  the  notes  of  this 
case,  considers  that  the  fact  that  the  paralysis  was  general 
may  be  explained  by  the  clot  on  the  left  side  of  the  brain, 
large  and  rapidly  effused,  having  made  urgent  pressure, 
through  the  left  side  of  the  brain,  upon  the  right  as  well. 

The  same  explanation  may  hold  good  in  Case  36,  where 
during  life  there  was  complete  general  paralysis,  and  after 
trephining  "a  very  large  clot"  was  found  on  the  left  side. 
In  this  case  the  brain  never  recovered  itself,  as  after  removal 
of  the  clot  "paralysis  and  other  symptoms  remained  un- 
altered." 

In  Case  45,  p.  82,  it  is  reported  that  "  there  was  general 
paralysis,  but  it  was  more  complete  on  the  left  side  of  the 
body."  Here,  perhaps,  a  third  explanation  may  have  been 
present.  At  the  post-mortem  examination  five  and  a  half 
ounces  of  firmly  coagulated  blood  were  found  between  the 
bone  and  dura  mater,  which  was  pressed  in  and  formed  a  cavity 
over  the  right  hemisphere  of  the  brain.  The  more  complete 
paralysis  on  the  left  side  may  be  accounted  for  by  the  fact 
that  "  on  slicing  off  a  portion  of  the  right  hemisphere  a  small 
recent  extravasation  of  blood  was  met  with  in  its  substance,  a 
little  to  the  outer  side  of  the  lateral  ventricle." 

(^)  Absence  of  any  paralysis. — The  writer  has  already 
alluded  to  those  cases  where  hemiplegia  has  been  present,  but 
passed  away  (p.  123).    Absence  of  auy  paralysis  is  a  coudition 
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very  rarely  met  with  in  these  cases  of  meningeal  hsemorrhage. 
Cases  21  and  40  are  instances  of  it.  In  both  it  is  distinctly 
stated  that,  though  the  patient  was  insensible,  "  there  was  no 
paralysis."  In  each  case,  in  Mr.  Swain's,  which  was  success- 
fully treated  by  trephining,  and  in  Sir  W.  Grull's,  which  ended 
fatally,  middle  meningeal  extravasation  had  taken  place.  In 
both  there  was  much  blood  beneath  the  scalp ;  and  therein  lies 
the  explanation  of  the  absence  of  all  paralysis.  The  blood  as  it 
leaked  from  a  rent  in  the  middle  meningeal  artery  found  its 
way  through  the  fracture,  outside  the  skull,  beneath  the  scalp. 
It  is  stated  in  the  second  case,  with  reference  to  the  meningeal 
clot,  that  "  the  oozing  had  no  doubt  been  gradual,"  and  it  is 
probable  that  such  was  the  case  in  Mr.  Swain's,  there  being  no 
stertor,  the  pupils  reacting  to  light,  the  patient  moaning 
though  unconscious,  and  the  coma  increasing  gradually  up 
to  the  third  day. 

7j.  Limbs  rigid,  convulsed,  or  twitching.  —  Owing  to  the  length 
to  which  this  article  has  already  run  on,  the  writer  will  do 
little  more  than  point  out  the  fact  that  because,  instead  of  hemi- 
plegia, the  limbs  are  found  in  one  of  the  above  conditions, 
it  must  not  bo  concluded  that  there  is  no  meningeal  extrava- 
sation and  compression. 

Eigidity  is  very  rarely  mentioned  as  in  Case  59,  where  it  is 
said  to  have  occurred  by  itself ;  in  Case  9  it  was  present,  but 
combined  with  convulsive  movements. 

The  late  Dr.  Todd  believed  that  hemiplegia  with  rigidity 
of  the  paralysed  muscles  was  not  at  all  uncommon  in  middle 
meningeal  haemorrhage.  Thus  he  writes,^  "  Indeed,  when 
hemiplegia  with  a  rigid  state  of  the  muscles  supervenes  soon 
upon  some  injury  to  the  head,  you  may  almost  always  make  a 
certain  diagnosis  that  it  is  the  result  of  irritant  compression 
by  depressed  bone  or  by  haemorrhage  outside  or  inside  of  the 
dura  mater." 

If  there  be  restlessness,  spasmodic  movements  or  twitchings 
of  the  limbs,  it  is  only  too  probable  that  in  addition  to  middle 
meningeal  extravasation,  contusion  or  laceration  of  the  brain- 
substance  will  be  found  at  more  spots  than  one. 

*  '  Clin.  Lect.  on  Paralysis,  &c./  p.  222. 
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c.  Condition  of  the  Pupils. 

While  this  may  be  various,  there  are  at  least  three  condi- 
tions which  are  most  important. 

(a)  If  the  pupils  are  natural  as  regards  reacting  to  light, 
the  compression  of  the  brain  is  probably  in  a  recoverable  con- 
dition, if  trephining  is  immediately  performed.  Furthermore, 
it  is  probably  a  case  of  compression  only  of  the  brain,  without 
laceration  or  other  injury. 

(j3)  If  the  pupils  are  insensitive  and  often  at  the  same  time 
dilated,  the  compression  is  probably  extreme,  and  while  tre- 
phining is  as  urgently  called  for,  it  is  less  probable  that  in 
these  cases  the  brain  will  recover  itself  after  removal  of  the 
clot.i 

(y)  If  one  pupil  is  found  widely  dilated,  the  other  being 
natural  or  contracted  in  size,  and  if  the  dilatation  be  present 
on  the  side  of  the  face  corresponding  to  the  part  of  the  head 
injured,  in  other  words  opposite  to  the  side  paralysed  (if  hemi- 
plegia be  present),  it  is  a  sign  of  the  greatest  importance. 

While  this  condition  has  been  noticed  by  earlier  writers,  it 
is  to  Mr.  Hutchinson  that  we  owe  the  explanation  and  the 
demonstration  of  the  importance  of  this  most  valuable  sym- 
ptom. 

It  is  more  than  eighteen  years  ago  since  he  first  published 
his  explanation  of  this  condition  of  the  pupils,  in  one  of 
the  Lectures^  to  which  reference  has  been  already  made. 
"  A  week  ago  at  a  clinical  lecture  I  had  the  opportunity 
of  illustrating  one  cause  of  unilateral  dilatation  of  pupil 
after  injury  to  the  head.  A  man  had  died  in  whom  this 
symptom  was  present,  in  whom  we  found  a  large  clot  of  blood 
pressing  forward  upon  the  sphenoidal  fissure,  and  no  doubt 
compressing  the  trunk  of  the  third  nerve.  In  our  present  case, 
singularly  enough,  the  cause  of  this  symptom  proves  to  be  the 

same  This  fracture  on  the  left  side  has  crossed 

the  trunk  of  the  meningeal  artery,  and  a  large  clot  of  blood  is 

1  "  In  general,  as  the  mischief  is  continued  and  augmented,  the  pupils  become 
dilated  and  immovable."  Guthrie,  'Injuries  of  the  Head  affecting  the  Brain,' 
p.  42. 

2  "On  Compression  of  the  Brain,"  'Lond.  Hosp.  Rep.,'  vol.  iv,  1867,  p.  29. 
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found  between  tLe  dura  mater  and  the  bone,  extending  down- 
wards into  tlie  sphenoidal  fossa.  I  have  not  dissected  it, 
wishing  not  to  spoil  the  specimen,  but  from  the  position  of  the 
clot  there  can  be  little  doubt  that  the  third  nerve  is  compressed, 
and  thus  the  dilatation  of  the  pupil  is  explained.  These  two 
cases  go  exactly  parallel,  and  seem  to  supply  us  with  a  new 
and  very  valuable  symptom,  indicative  of  effusion  of  blood  in 
this  situation." 

As  we  thus  owe  the  explanation  of  one-sided  dilated  pupil 
and  its  value  in  middle  meningeal  hemorrhage  to  Mr.  Hut- 
chinson, this  symptom  might  be  known  for  the  future  as  "  the 
Hutchinson  pupil." 

In  drawing  attention  to  the  above  fact  the  writer,  though 
convinced  of  its  value,  would  not  wish  to  mislead  by  appearing 
to  overrate  it.    In  other  words,  one-sided  dilatation  of  the 
pupil  is,  of  course,  present  in  other  head  injuries,  e.g.  in  frac- 
tured base  and  injury  to  the  third  nerve,^  and  other  lesions  in 
which  the  explanation  is  useless.    But  it  is  when  taken  in 
conjunction  with  other  evidence,  e.  g.,  the  interval  of  con- 
sciousness, hemiplegia,  coma,  stertor  and  slow  pulse  that 
this  condition  of  the  pupil  will  be  of  convincing  value.  It 
should  be  remembered  also  that,  in  such  conjunction,  it  not 
only  means  middle  meningeal  extravasation,  but  a  large  clot, 
and  if  the  case  has  been  carefully  watched,  and  this  symptom 
has  been  absent  at  first,  an  extending  clot.    Finally,  as  Case 
32,  p.  68,  shows,  this  condition  of  the  pupil  may  come  on 
suddenly,  heralding,  with  brief  interval,  the  onset  of  a  fatal 
issue.    Thus,  in  the  above  case  a  boy  had  been  admitted  on  a 
Thursday  with  a  bruised  temple  and  fractured  humerus.  He 
remained  conscious,  restless,  and  without  paralysis  till  the 
Friday,  when  about  3  p.m.  Mr.  Hutchinson  found  that  "  he 
could  scarcely  see  with  the  right  eye,  and  that  his  right  pupil, 
which  on  the  previous  day  had  been  of  the  same  size  as  the 
other,  was  widely  dilated  and  fixed.    Insensibility  came  on 
soon  after  in  the  same  evening,  and  the  boy  died  about  8.30." 

'  An  excellent  instance  of  unilateral  dilatation  of  the  pupil  due  to  laceration 
of  the  left  third  nerve,  the  posterior  clinoid  processes  being  fractured,  will  be 
found  fully  reported  in  Mr.  Hutchinson's  '  Clin.  Surg./  vol.  i,  p.  174. 
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D.  The  Pulse. 

This  will  vai-y  according  as  the  case  is  one  of  well-marked, 
uncomplicated  extravasation,  or  complicated  with  contusion 
or  laceration  of  the  brain,  and,  if  the  concussion  stage  has 
been  severe,  according  to  the  degree  to  which  the  heart  has 
recovered  from  this. 

In  cases  of  well-marked  and  uncomplicated  compression  the 
pulse  will  be  slower  than  normal,  and  usually  somewhat  full  and 
labouring.  Thus  in  Case  28  it  was  64  a  quarter  of  an  hour 
after  the  accident,  and  then  quickly  fell  to  42,  being  now  slow 
and  laboured.  In  Case  36  it  was  very  full  and  tense,  36  per 
minute.  In.  Case  56  it  was  42,  rising  to  128  before  death.  In 
Case  66  it  was  "  52  and  still  falling in  66  "  under  63  and 
laboured."  In  other  cases  the  pulse  is  described  as  "  slow 
and  of  moderate  calibre,"  "  84,  soft  and  deliberate."  In  Case 
34,  which,  in  Mr.  Hutchinson's  words,  "  was  one  of  the  most 
simple  and  definite  examples  of  death  from  compression 
which  we  could  have,"  the  pulse  was  very  peculiar.  Quoting 
from  the  same  writer,  it  was  jerking  and  i-apid  and  yet  very 
firm,  I  think  I  scarcely  ever  felt  an  artery  more  resistant  to 
pressure  than  it  was,  yet  it  had  a  frequency  of  148  in  the  minute." 

B.  State  of  Coma  or  Unconsciousness.    Its  mode  oj  onset,  Sfc. 

As  is  well  known,  coma  may  come  on  at  once,  as  in  Oases 
22  and  23,  after  the  fall  or  other  injury,  or  after  an  interval 
of  lucidity  of  uncertain  length  and  distinctness. 

The  following  points  deserve,  perhaps,  to  be  particularly 
nsisted  upon  with  regard  to  the  coma  of  middle  meningeal 
haemorrhage. 

(a)  The  degree  of  unconsciousness  will  vary  with  the  size 
of  the  branch  injured,  and  the  rapidity  with  which  the  blood 
is  effused  and  the  brain  compressed.  Where  the  effusion 
is  rapid  and  the  compression  great  the  coma  may  be  as  deep 
and  complete  as  in  apoplexy  with  spontaneous  cerebral 
haemorrhage  causing  extensive  damage.  But  in  other  cases 
where  the  extravasation  is  less  it  will  be  found  that  though 
the  coma  is  apparently  deep  this  is  not  really  so ;  thus  the 
patient  may  "moan  constantly,"  or  may  ''move  arms  and 
legs  feebly  when  disturbed." 
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(/3)  The  commencing  coma  may  be  taten  for  natural  sleep, 
in  which  the  patient  may  be  allowed  to  lie  till  it  is  too  late,  as 
in  Cases  2,  3,  and  20,  for  the  surgeon  to  do  the  slightest  good. 
And  several  of  the  cases,  e.  g.  37,  38,  41,  45,  show,  what  is 
more  common,  that  the  coma  of  middle  meningeal  haemorrhage 
may  be  mistaken  for  drunkenness. 

(•y)  In  a  small  number  of  cases  the  onset  of  the  coma  is 
deferred  till  late,  as  in  Cases  32  and  33;  its  onset  is  here 
suddenj  its  course  rapid,  and  it  generally  ends  in  death. 

F.  Resjpiration. 

This  is  usually  described  as  stertorous,  and  so  it  fi-equently  is. 
Thus,  in  twenty-seven  out  of  seventy  cases  stertorous  breathing 
is  distinctly  mentioned.  In  other  cases  it  is  "  loud."  In  two 
it  is  "laborious."  In  two  the  character  is  "snorting."  In 
the  writer's  second  case  it  was  puffing  rather  than  stertorous, 
this  first  epithet  recalling  the  words  of  Mr.  Guthrie,  "  The 
breath  is  sometimes  emitted  from  the  corner  of  the  mouth  like 
a  whiff  or  puff  of  smoke,  with  something  of  a  similar  noise, 
which  when  permanent  is  a  more  dangerous  symptom  than  the 
common  snoring  or  stertorous  breathing."^  In  three  cases 
only  is  it  stated  that  the  breathing  was  "  not  stertorous;"  in 
one  "  respiration  was  normal."  In  one,  a  boy  aat.  10,  it  was 
moaning  at  times,  at  others  stertorous.  The  breathing  when 
stertorous  is  usually,  but  not  necessarily,  slow.  Thus  in 
Case  35  it  was  30  per  minute. 

As  is  well  known,  stertorous  breathing  is  met  with  in  other 
cases  of  intracranial  lesion  than  middle  meningeal  hsemorrhage 
(see  p.  134).  It  will  be  of  more  importance  to  point  out  that  in 
cases  where  stertor  has  not  supervened  to  call  attention  to  the 
existence  of  compression,  other  and  still  graver  alterations 
in  the  breathing  may  be  present,  alterations  which  are  wai-n- 
ings  that  the  end  is  not  far  off,  and  that,  in  the  case  of  intended 
trephining,  there  is  no  time  to  lose. 

Thus,  in  Mr.  Godlee's  case.  No.  17,  insensibility  having  set 
in  rapidly,  "the  respirations  were  catchy  and  short;  he 
yawned  at  intervals  and  grew  rapidly  weaker.  Chloroform 

'  '  Injuries  of  the  Head  affcctiug  the  Brain,'  p.  42. 
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(for  trepMuing)  seemed  to  alter  the  already  failing  respiration 
so  mucli  for  the  worse  that  the  operation  was  completed  with- 
out an  antesthetic.  .  Artificial  respiration  also  was  required ; 
the  pulse  grew  gradually  weaker  and  the  boy  died." 

In  Mr.  Beck's  case,  No.  27,  two  hours  and  forty  minutes 
after  the  fatal  fall  the  boy  was  somewhat  cyanosed  and 
breathed  at  long  intervals,  respiration  seeming  obstructed  by 
mucus.  Fifteen  minutes  later  the  "  breathing  had  become 
much  more  infrequent,  patient  being  once  taken  for  dead  and 
the  sheet  thrown  over  his  face  ;  however,  he  gave  a  gasp  after 
an  interval  of  quite  half  a  minute,  artificial  respiration  was 
immediately  resorted  to,  and  he  came  round." 

In  Mr.  Beck's  case.  No.  28,  at  p.  200,  about  two  hours  after 
the  young  woman  had  fallen  on  her  head,  the  breathing  was 
"  stertorous  and  irregular,  occasionally  ceasing  for  an  interval 
of  ten  or  fifteen  seconds.  In  this  respect  she  was  getting 
rapidly  worse." 

Whether  rapid  or  slow,  whether  stertorous  or  not,  the 
breathing  in  these  cases  sometimes  ceases  suddenly.  Thus, 
in  Mr.  Durham's  case.  No.  35,  the  patient  having  been  insen- 
sible for  several  hours,  "  at  4  p.m.  the  face  suddenly  became 
livid  and  the  respiration  stopped,  though  the  heart  continued 
to  beat  for  some  time." 

G.  State  of  the  Scalp  and  of  the  Cranial  Bones  when  sawn  in 
trephining  (Abernethy) . 

The  following  conditions  may  be  found  to  be  present  in  the 
scalp  after  it  has  been  shaved,  and  are  of  great  value  when  the 
history  is  deficient  or  when  the  signs  of  compression  are  not 
well  marked,  viz.  ecchymosis  or  contusion  of  the  parietal  and 
temporal  regions  giving  rise  to  a  pufiy  or  pulpy  feel. 

This  condition  of  the  scalp  will  be  especially  marked  when 
the  hemorrhage  from  the  middle  meningeal  artery  is  finding 
its  way  through  some  fracture  into  the  tissues  of  the  scalp. 
A  good  instance  of  this  is  shown  by  a  preparation  in  St. 
George's  Hospital  Museum,  Ser.  1,  No.  4,  figured  by  Mr. 
Holmes  in  his  '  Treatise  on  Surgery,'  4th  ed.,  p.  140,  fig.  39. 
It  shows  the  parietal  bone  of  a  child,  aat.  5,  in  which  a  gaping 
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fissure  crosses  the  groove  for  the  middle  meningeal  artery, 
producing  considerable  extravasation  inside  the  skull  and  still 
more  externally.  The  child  was  admitted  a  week  after  the 
accident  with  a  large  blood-swelling  above  the  ear,  but  without 
any  cerebral  symptoms.  The  child  died  of  meningitis  eight 
days  after  admission.  The  fissure  is  unusually  wide  and  gaping. 
The  power  of  the  brain  to  accommodate  itself  to  intruded  haemor- 
rhage has  been  alluded  to  once  or  twice  in  this  paper.  It  is 
especially  likely  to  be  met  with  in  children  with  their  softer 
bones,  more  yielding  sutures,  and  communications  still 
persisting  between  the  intra-  and  extra-cranial  venous  circula- 
tion. 

The  following  extract  from  the  writings  of  Abernethy  shows 
not  only  that  he  recognised  the  diflaculty  of  diagnosing  these 
cases  of  middle  meningeal  hgemorrhage,  but  that  he  laid  stress 
on  a  particular  condition  of  the  bones  overlying  the  clot,  viz. 
their  bloodlessness,  a  condition  which  he  believed  to  be  due  to 
the  interference  with  its  blood  supply  from  the  separation  of  the 
dura  mater  and  its  arteries.  It  will  be  interesting  to  note 
whether  trephining  in  the  future  confirm  the  accuracy  of 
Abernethy's  belief.^ 

"  It  is  of  great  importance  to  distinguish  accurately  the 
nature  of  such  cases,  and  the  distinction  is  not  difficult  when 
there  is  an  interval  of  sense  between  the  blow  and  the  stupor 
occasioned  by  the  effused  blood.  .  .  .  But  although  we 
are  assured  that  the  patient  labours  under  the  effects  of 
compression,  cannot  in  many  instances  know  the  situation  of 
the  compressing  cause.  In  other  cases,  again,  where  there  is 
no  interval  of  sense  after  the  accident,  we  are  at  a  loss  to 
determine  whether  the  senseless  state  be  the  effect  of  com- 
pression or  of  concussion.  Every  surgeon  must  acknowledge 
that  it  would  be  a  very  desirable  thing  to  ascertain  when 
blood  is  effused  between  the  dura  mater  and  the  skull,  for  if 
the  extravasation  has  happened  in  the  more  interior  parts  a 
surgical  operation  is  not  likely  to  afford  relief.^ 

'  '  Injnries  of  the  Head/  loc.  supra  cit. 

'  In  those  eases,  which  I  have  seen,  where  blood  was  extravasated  between  the 
dura  and  pia  mater,  and  a  division  of  the  former  membrane  was  made  for  its  dis- 
charge, in  some  instances  tlie  serous  part  of  it  only  could  be  evacuated ;  for  the 
coagnlura  was  spread  over  the  hemispheres  of  the  brain,  and  had  descended  as 
low  as  possible  towards  its  inferior  part;  in  others,  though  a  portion  of  the 
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"  Now,  if  tlie  extravasation  which  compresses  the  brain  be 
situated  immediately  beneath  the  bone,  I  think  there  are  signs 
by  which  it  will  be  disclosed ;  and  as  sufficient  notice  has 
not  been  taken  of  these,  I  wish  particularly  to  call  the  attention 
of  surgeons  to  them.  I  have  already  said  that  unless  one  of 
the  large  arteries  of  the  dura  mater  be  wounded,  the  quantity 
of  blood  poured  out  will  probably  be  inconsiderable,  and  the 
slight  compression  of  the  brain  which  this  occasions  may  not 
be  attended  with  any  peculiar  symptoms ;  or  perhaps  it  may 
occasion  some  stupor,  or  excite  an  irritation  disposing  the  adja- 
cent parts  to  become  inflamed  ;  but  both  these  effects  will  grad- 
ually abate,  nor  will  any  inflammation  ensue,  if  proper  means 
are  taken  to  prevent  it.  It  is  indeed  highly  probable  that,  in 
many  cases  which  have  done  well  without  an  operation,  such 
an  extravasation  has  existed.  But  if  there  be  so  much  blood 
on  the  dura  mater  as  materially  to  derange  the  functions  of  the 
brain,  the  bone  to  a  certain  extent  will  no  longer  receive  blood 
from  within  •  and  by  the  operation  performed  for  its  exposure 
the  pericranium  must  have  been  separated  from  its  outside.  I 
believe  that  a  bone  so  circumstanced  will  not  be  found  to 
bleed,  and  I  am  at  least  certain  it  cannot  with  the  same 
freedom  and  celerity  as  it  does  when  the  dura  mater  remains 
connected  with  it  internally.  I  need  hardly  say  that  in  the 
cases  which  I  have  related  there  was  not  the  least  hasmorrhage. 
But  it  is  right  to  mention  that  I  have  also  twice  been  able,  by 
attending  to  the  want  of  haemorrhage  from  the  outside  of  the 
cranium,  to  ascertain  the  extent  to  which  the  dura  mater  was 
detached  within;  and  very  frequently,  when  symptoms 
appeared  to  demand  a  perforation  of  the  skull,  I  have  seen  it 
contraindicated  by  the  haemorrhage  from  the  bone ;  and,  as 
the  event  proved,  rightly."^ 

effused  blood  was  discharged  in  a  fluid  or  grumous  state,  a  considerable  quantity 
which  was  coagulated  remained  behind,  so  that  very  little  relief  was  obtained  by 
the  operation.  It  seems  then  that  extravasation  between  the  dura  mater  and 
the  cranium  is  almost  the  only  case  which  admits  of  being  remedied  by  the  use 
of  the  trephine. 

1  In  aged  persons  and  in  those  in  whom  the  circulation  has  been  rendered 
languid  by  the  accident,  the  mode  of  distinction  which  I  have  pointed  out  may 
indeed  be  less  conclusive. 
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Diagnosis  of  Middle  Meningeal  HiBiioRRHAGE ;  some  condi- 
tions WITH  WHICH  it  may  BE  CONFUSED. 

There  are  three  surgical  lesions  whicli  especially  require 
mention  here  in  addition  to  those  more  purely  medical  ones  in 
which  unconsciousness  and  paralysis,  perhaps  complicated  with 
the  history  of  a  fall,  may  raise  the  question  of  middle  meningeal 
haemorrhage.  Owing  to  the  length  to  which  this  paper  has 
already  extended  these  latter  conditions  will  only  be  here  just 
alluded  to ;  the  three  former  lesions  deserve  rather  fuller 
mention  in  a  surgical  paper,  and  are  : 

(i)  Contusion  or  laceration  of  the  brain-substance,  especially 
of  the  temporo-sphenoidal  and  frontal  lobes,  the  ecchymosis 
and  consequent  softening  and  disorganisation  extending 
inwards  to  the  corpus  striatum. 

(ii)  Laceration  of  the  lateral  or  superior  longitudinal  sinus, 
and  extravasation  of  blood  between  bone  and  dura  mater  or 
into  arachnoid  cavity. 

(iii)  Hgemorrhage,  after  injury,  into  the  arachnoid  cavity. 

(i)  Contusion  or  Laceration  of  the  Brain-suhstance  simulating 
the  symptoms  of  Middle  Meningeal  Hemorrhage. 

Perhaps  no  better  proof  of  how  impossible  it  is  to  make  a 
certain  diagnosis  in  some  instances  between  these  two  con- 
ditions, laceration  of  the  brain  and  middle  meningeal  hsemor- 
rhage,  can  be  given  than  by  pointing  out  that  in  the  following 
case  Mr.  Hutchinson,  while  diagnosing  fractured  base  and  con- 
tusion of  brain,  advised  that  trephining  should  be  immediately 
performed,  because  it  was  impossible  to  be  certain  that  there 
was  not  a  large  middle  meningeal  extravasation. 

Case  72. ^  Fall  of  ten  feet  upon  the  head;  total  insensibility 
from  the  very  first ;  stertorous  breathing  ;  full,  large  pulse,  with 
remarhalle  variations  in  rale  and  power;  left  extremities 
believed  to  be  more  completely  powerless  than  the  right  ones; 
death  in  six  hours  ;  smash  of  anterior  lobe  of  right  hemisphere  ; 
^  '  Lond.  Hosp.  Rep.,'  iv,  p.  17. 
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lengthwise  fracture  through  foramen  magnum  ;  more  than  an  ounce 
of  blood  in  arachnoid  cavity. — J.  T — ,  ast.  25,  was  admitted 
at  6.30  November  25th,  having  fallen  ten  feet,  pitching 
on  his  head.  He  was  totally  insensible  from  the  very  first. 
There  was  a  slight  scalp  wound  over  the  occiput.  A  little 
blood  flowed  from  the  left  nostril,  but  none  from  either  ear. 
No  fracture  could  be  discovered.  His  right  pupil  was  twice 
as  large  as  the  left,  and  both  were  quite  fixed.  Loud  stertor. 
No  deviation  of  face.  Both  conjunctivas  quite  insensible.  On 
lifting  the  left  arm  it  fell  quite  helplessly,  while  there  was 
slight  resistance  on  the  part  of  the  right  arm.  The  pulse 
varied  much  at  exceedingly  short  intervals,  being  60,  80,  108, 
within  a  few  minutes.  It  was  large,  jerky,  and  full.  Five 
hours  after  admission  he  was  seen  by  Mr.  Hutchinson,  who 
''gave  a  diagnosis  of  f  ractui-e  of  base  of  skull  and  contusion  of 
brain,  but  advised  that  trephining  should  be  immediately 
performed,  because  it  was  impossible  to  be  certain  that  he  had 
not  large  extravasation  of  blood  external  to  the  dura  mater. 
He  was  evidently  about  to  die.  The  absolute  insensibility, 
the  stertorous  breathing,  and  the  full  pulse  were  all  symptoms 
which  are  usually  referred  to  compression,  and  therefore  I 
judged  it  right  to  give  him  the  chance  afforded  by  an  operation. 

"  Mr.  Colman,  the  house  surgeon,  at  once  commenced  the 
operation,  selecting  the  right  front  temporal  region.  He  had 
only  divided  the  scalp,  however,  when  the  pulse  became  very 
rapid  and  then  ceased  altogether.  Respiration  ceased  simul- 
taneously, with  the  exception  of  a  few  feeble  sighs  during  the 
next  five  minutes.  I  do  not  think  that  the  incisions  into  the 
scalp  had  anything  to  do  with  what  followed  them,  for  several 
times  during  the  quarter  of  an  hour  that  we  had  stood  by  the 
man's  bedside  we  had  quite  thought  that  he  was  dying." 

Post-mortem  examination. — There  was  a  scalp  wound  on  the 
occiput  a  little  to  the  left  of  the  middle  line,  and  for  a 
considerable  distance  in  this  region  the  tissues  of  the  scalp 
were  ecchymosed.  The  anterior  lobe  of  the  right  hemisphere 
was  most  severely  and  extensively  contused.  The  contusion 
involved  its  under  surface  and  the  whole  of  its  anterior  and 
outer  aspects,  extending  deeply  almost  to  the  corpus  striatum. 
The  cavity  of  the  arachnoid  contained  soft,  dark  coagula, 
probably  not  less  than  an  ounce.    A  line  of  fi-acture  was 
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found  to  extend  upwards  and  backwards  from  the  foramen 
magnum  tlirougli  the  occipital  bone,  ending  as  a  mere  crack 
in  the  lower  and  posterior  angle  of  the  left  parietal  bone.  It 
also  implicated,  on  the  left  side,  the  jugular  foramen  and  tip 
of  the  petrous  bone,  ending  as  a  very  narrow  crack  in  the 
body  of  the  spheuoid  and  left  cribriform  plate  of  the  ethmoid. 

Case  73.^  Fall  in  the  street ;  vomiting  of  hlood ;  hemiplegia 
and  imperfect  consciousness  ;  great  restlessness ;  death  on  tenth 
day;  fracture  of  base;  extensive  laceration  of  left  sphenoidal 
lobe  with  red  softening  extending  inivards  toivards  the  corpus 
striatum. — E.  F — ,  set.  71,  was  seen  by  Mr.  Hutchinson  at  the 
London  Hospital  November  6th.  She  had  been  brought  to 
the  hospital  in  the  previous  evening,  it  being  a  question 
whether  she  had  been  knocked  down  or  fallen  in  a  fit.  She 
could  use  her  left  hand  pretty  freely,  draw  up  the  bedclothes, 
&c.,  and  resisted  forcibly  when  it  was  held.  Her  right  upper 
extremity  she  rarely  moved,  and  she  appeared  to  have  little 
or  no  power  in  the  hand.  The  left  lower  extremity  she 
moved  well,  resisting  at  once  when  the  foot  was  tickled. 
The  right  she  could  move  a  little,  but  with  much  less  power. 
Her  right  foot  was  severely  contused.  When  admitted  she 
was  pale  and  insensible,  but  was  roused  sufficiently  to  tell  her 
name  on  two  occasions.  Soon  after  admission  she  vomited 
several  times,  and  on  the  first  occasion  brought  up  a 
considerable  quantity  of  blood.  There  was  no  bruise  found 
on  the  head.  The  patient  lived  several  days,  restless, 
gaining  a  little  consciousness,  the  right  limbs  remaining 
almost  completely  paralysed,  and  death  taking  place  with 
increasing  weakness,  and  difficulty  of  breathing. 

Post-mortem  examination. — The  only  bruise  on  any  part  of 
the  skull  was  a  small  one  just  above  the  right  temporal  ridge 
about  an  inch  and  a  half  from  the  vertex.  There  was  a  little 
blood  between  the  dura  mater  and  the  right  squamous  bone, 
and  a  fracture  was  found  at  this  spot.  It  crossed  the 
squamous  part  of  the  temporal  bone  horizontally,  near  its 
middle,  and  gained  the  temporo-parietal  suture,  which  was 
loosened.  The  temporo-occipital  suture  was  also  loosened. 
Anteriorly  the  fissure  in  the  squamous  portion  extended 
'  Mr,  Hutchinson, '  Cliu.  Surg.,'  vol.  ii,  p.  46. 
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downwards  and  forwards,  and  was  lost  in  tlie  great  wing  of 
the  sphenoid.  Very  probably  a  fissure  extended  into  some 
part  of  this  bone  (pterygoid  processes)  adjacent  to  the 
pharynx,  thus  explaining  the  bloody  vomit.  The  portion  of 
the  posterior  lobe  in  contact  with  the  separated  suture  showed 
a  patch  of  ecchymosis  into  its  structure  as  large  as  a  hazel 
nutj  and  around  this  patch  numerous  minute  dots  of  extrava- 
sation. On  the  side  opposite  to  the  fracture  there  was  very 
extensive  contusion  of  the  sphenoidal  lobe  and  of  the  side  of 
the  hemisphere  immediately  adjacent  to  it.  Beneath  the 
sphenoidal  lobe  there  was  a  soft,  dark  blood-clot,  and  blood 
was  besmeared  over  all  parts  of  the  arachnoid  sac.  The 
middle  of  the  outer  part  of  the  hemisphere  presented  an 
excellent  specimen  of  acute  red  softening ;  it  consisted  of  a 
pulpy  brown  mass  in  which  clots  of  blood  were  seen.  The 
brain-substance  surrounding  this  patch  was  dotted  with 
ecchymoses,  and  around  these  the  tissue  was  stained  of  a 
bright  pine-apple  yellow  by  the  infiltration  of  blood-colouring 
matter.  No  lacerations  of  brain-structure  were  discovered 
at  other  parts,  nor  any  extravasations.  The  lungs  were  much 
congested,  especially  at  their  posterior  lobes,  and  showed  large 
patches  of  grey  hepatisation.  At  these  parts  the  lung  tissue 
was  quite  rotten  and  full  of  serum. 

Case  74,^  Severe  blow  on  occiput;  complete  insensibility ; 
symptoms  of  compression  closely  simulated ;  death  ;  severe  con- 
tusion of  under  surface  of  right  sphenoidal  lobe,  and  hemorrhage 
into  optic  thalamus. — W.  0 — ,  set.  50,  was  admitted  into  the 
London  Hospital  August  13th,  having  been  struck  on  the 
occiput  by  the  handle  of  a  crane,  which  threw  him  forwards 
with  great  violence  into  a  barge.  When  admitted  he  was 
quite  insensible  ;  his  cheeks  puffed  to  and  fro  in  breathing. 
From  the  commencement  he  passed  his  urine  and  faeces 
unconsciously.  The  report  is  that  his  left  lower  extremity 
has  never  been  moved  since  his  admission. 

August  15th. — He  was  much  in  the  state  above  described. 
He  was  quite  unconscious,  lying  on  his  back  breathing  deeply, 
but  without  stertor.  His  pupils  were  closely  contracted.  He 
never  moved  his  left  limbs.  The  question  as  to  the  propriety 
1  Mr.  Hutchinson, '  Clin.  Surg./  loc.  supr.  cit. 
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of  trephining  was  earnestly  discussed.  The  completeness  of 
the  insensibility,  although  the  circulation  had  fully  rallied, 
seemed  to  indicate  the  probability  that  compression  existed. 
The  fact  that  the  left  limbs  and  side  and  face  were  paralysed, 
as  shown  by  the  absence  of  all  I'eflex  movements  on  irritation, 
indicated  the  probability  that  the  source  of  compression  was  on 
the  opposite  side,  and  this  fitted  with  the  fact  that  he  had 
been  struck  on  the  right.  On  the  other  hand,  the  facts  that 
he  had  no  stertor  in  breathing,  and  that  his  left  side  of  face 
and  left  limbs  still  possessed  sensation  and  reflex  motion,  were 
against  the  hypothesis  of  diffused  and  general  compression, 
and  indicated  rather  the  existence  of  a  local  lesion.  The 
operation  was  not  performed.  No  mai"ked  change  took  place 
up  to  the  time  of  the  patient's  death  on  the  16th,  or  three 
days  after  the  injury. 

Post-mortem  examination. — At  the  base  of  the  brain  on  both 
sides  were  numerous  spots  of  ecchymosis,  most  of  them  small. 
There  was  a  group  about  as  large  as  shots  beneath  the 
sphenoidal  lobe  on  the  left  side.  On  the  right  side  the  outer 
part  of  the  anterior  lobe  and  of  the  middle  lobe  was  com- 
pletely broken  up  by  contusion.  At  this  part  there  was  a 
considerable  mass,  perhaps  an  ounce  of  coagulum  in  the 
arachnoid  cavity.  These  lobes  were  also  much  contused  on 
their  under  surfaces.  The  brain-structure  was  disorganised 
from  the  surface  inward  to  near  the  corpus  striatum.  There 
was  a  considerable  isolated  clot  of  blood  in  the  right  thalamus. 
There  was  a  limited  patch  of  contusion  on  the  outer  side  of 
the  right  hemisphere,  just  opposite  to  the  fracture  in  the 
skull.  In  the  left  parietal  bone  was  a  fracture  which  passed 
obliquely  downwards  and  forwards  through  the  squamous 
plate  and  greater  wing  of  the  sphenoid. 

Case  75.^  Fall  from  a  cart ;  left  hemiplegia ;  suspected  rup- 
ture of  middle  meningeal  artery  ;  trephining  ;  no  blood  found  ; 
death  ;  laceration  of  brain  and  blood  in  arachnoid  sac. — "  In 
October,  1867,  I  shared  with  Mr.  Maunder  the  responsibility 
of  advising  an  operation  in  a  very  interesting  case,  in  which, 
however,  no  good  was  done.  Yet  I  hold  that  the  recommenda- 
tion was  justified  by  the  symptoms.  A  man,  who  had  fallen 
'  Mr.  Hutchinson, '  Lond.  Hosp.  Rep.,'  vol.  iv,  p.  49. 
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from  a  hay-cart,  was  brought  into  the  hospital  with  a  cut  on 
the  occiput  and  an  irregularity  in  the  bone  near  it,  and  with  a 
bruise  on  the  right  side  of  the  head.  He  was  sufficiently 
conscious  to  tell  his  name  and  put  his  tongue  out.  Very  soon 
after  his  admission  he  became  quite  unconscious,  and  when 
Mr.  Maunder  and  I  saw  him,  three  or  four  hours  later,  he  lay 
on  his  back  so  insensible  that  no  amount  of  irritation  would 
rouse  him.  His  left  limbs  were  paralysed,  that  is,  they  did 
not  move  when  pricked,  whilst  his  right  ones  always  did  so. 
The  leg  appeared  to  be  less  completely  paralysed  than  the 
arm.  There  was  no  perceptible  deviation  of  the  face,  but  his 
left  cheek  occasionally  puffed  and  his  left  cornea  might  be 
touched  without  any  winking  being  excited.  He  had  no  stertor 
and  his  face  was  pale.  He  had  been  bled  before  I  saw  him, 
and  his  pulse  had  increased  after  it  and  was  now  rapid  and 
rather  feeble.  He  was  clearly  getting  rapidly  worse  and 
about  to  die  if  nothing  were  done.  A  large  extravasation  of 
blood  over  the  right  temporal  region  prevented  us  from  exam- 
ining the  bone  and  also  led  us  to  suspect  a  fracture  be- 
neath it. 

I  strongly  recommended  immediate  trephining,  and  for  the 
following  reasons  :  the  man  was  said  to  have  been  partially 
conscious  at  first,  and  his  inserisibility  as  also  the  hemiplegia 
were  stated  to  have  much  increased  since  his  admission.  The 
hemiplegia  was  on  the  side  opposite  to  the  injury,  whilst  on 
the  side  of  the  injury  the  pupil  was  widely  dilated  and  fixed. 
This  latter  symptom  had  come  on  subsequent  to  admission, 
and  it  is  one  which  I  have  several  times  met  with  in  cases  of 
large  extravasation  into  the  sphenoidal  fossa  from  rupture  of 
the  meningeal  artery. 

"  Mr.  Maunder  performed  the  operation,  but  no  fracture  was 
found  nor  any  blood  between  the  bone  and  dura  mater.  The 
man  died  in  the  course  of  the  next  night. 

"  Post-mortem  examination. — There  was  a  rather  extensive 
fracture  in  the  occipital  bone  and  posterior  part  of  the  parietal. 
The  chief  lesion,  however,  was  a  laceration  of  the  outer  side 
of  the  right  hemisphere  near  its  middle  with  much  extravasa- 
tion into  the  arachnoid.  There  was  probably  an  ounce  and  a 
half  of  blood-clot  in  the  lacerated  part  and  in  the  meshes  of 
the  pia  mater.    ...    To  explaiu  the  hemiplegia  which  was 
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present  in  this  case  we  must  refer  to  the  laceration  of  the 
convolutions  in  the  middle  of  the  hemisphere,  and  to  the 
effusion  of  suflBcient  blood  to  cause  a  certain  degree  of  com- 
pression. Let  us  note  precisely  that  sensation  as  well  as 
motion,  and  the  face  as  well  as  the  limbs,  were  involved  and 
that  the  paralysis  of  the  fifth  seemed  to  exceed  that  of  the 
facial. 

"  The  point  which  rendered  the  recommendation  of  the  ope- 
ration less  confident  than  it  otherwise  would  have  been  was  the 
imperfect  history  of  consciousness  soon  after  the  accident. 
Everyone  who  had  seen  him  agreed  that  he  had  got  much 
worse,  but  observers  differed  as  to  the  amount  of  consciousness 
which  he  had  displayed,  and  at  best  it  bad  been  but  little.  It 
is  certain  that  the  value  of  the  lucid  interval  before  coma  as 
a  symptom  of  ruptured  middle  meningeal  artery  can  scarcely 
be  over-rated.    It  is  worth  all  the  rest  together." 

No  better  proof  of  the  exceeding  difficulty  which  may  be 
met  with  in  certain  cases  in  diagnosing  between  middle 
meningeal  haemorrhage  and  laceration  of  brain  could  be  given 
than  by  the  above  four  cases,  in  three  of  which  Mr.  Hutchin- 
son discussed  the  advisability  of  trephining,  and  in  two  recom- 
mended this  step. 

The  following  points  may  perhaps  aid  in  making  a  diagnosis, 
though  after  what  has  just  been  said  it  is  clear  that  there  are 
none  of  certain  reliability.  1".  The  site  of  the  head  injury. — In 
middle  meningeal  haemorrhage  any  scalp  wound  or  bruise  is 
usually  over  the  area  of  the  artery.  2.  Interval  of  lucidity. — 
It  has  been  shown  earlier  in  this  article  that  while  the  violence 
which  leads  to  middle  meningeal  hgemorrhage  is  very  various 
it  is  often  very  slight.  An  injury  which  causes  brain  lacera- 
tion will  probably  always  be  severe,  and,  there  being  no  rally- 
ing from  concussion  before  graver  symptoms  set  in,  the 
interval  of  lucidity  is  likely  to  be  absent  or  very  little  marked. 
3.  Convulsive  twitching s. — These  are  so  often  present  in  cases 
of  laceration  of  the  brain  that  though  the  conjunction  is  not 
invariable,  and  though  similar  spasms  and  twitchings  are 
present  in  irritation  of  the  brain,  whether  by  depressed  bone 
or  by  inflammation  of  the  membranes,  their  existence  will  go 
against  middle  meningeal  haemorrhage. 
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(ii)  Laceration  of  the  Lateral  or  Superior  Longitudinal  Sinus, 
and  Extravasation  of  Blood  hetxoeen  Bone  and  Dura  Mater 
or  into  Arachnoid  Cavity. 

Case  76.  Fracture  of  occipital  and  right  temporal  bones  ; 
rupture  of  right  lateral  sinus ;  extravasation  between  bone  and 
dura  mater ;  paralysis  of  left  side;  death  on  fourth  day. — 
J.  W — ,  admitted  under  Mr.  Durham,  February  I3tli,  1875, 
having  fallen  from  a  house.  There  was  a  contused  wound  aL 
the  back  of  the  head,  an  incised  one  in  front.  Patient  very- 
irritable,  pulse  74,  no  stertor  in  breathing ;  no  bleeding  from 
ears;  sphincters  relaxed;  two  hours  later,  pulse  50;  slight 
bleeding  from  nose;  mouth  drawn  to  left  side.  February 
14th. — Sick  during  the  night ;  restless  and  irritable ;  has 
some  bronchitis.  15th. — Pulse  88,  temp.  103°;  lies  on  left 
side,  it  is  difficult  to  rouse  him,  and  when  roused  he  is  only 
partially,  if  at  all,  sensible;  eyes  closed,  pupils  equal,  bub 
sluggish;  right  facial  paralys-is  continues;  evening  temp. 
10r6°  ;  resp.  26,  pulse  85.  16th. — Still  lies  in  same  uncon- 
scious state,  and  in  the  same  position ;  right  facial  paralysis 
continues  marked ;  both  pupils  act,  but  the  right  is  the  larger  ; 
sphincters  still  relaxed.  17th. — Has  had  several  fits  during 
the  night ;  face  pale ;  no  movement  of  left  arm  or  leg,  moves 
those  on  right  side  freely.  The  left,  when  raised,  fall  as 
though  paralysed.  Several  more  fits  occurred  during  the  day, 
at  first  in  rapid  succession,  and  then  constantly  after  4  p.m. 
up  to  the  time  of  death,  which  took  place  at  midnight. 

Post-mortem  examination. — There  was  a  fissure  in  the  right 
cerebellar  fossa  of  the  occipital  bone,  extending  downwards 
into  the  lateral  sinus,  and  still  further  forwards  between  the 
occipital  and  temporal  bones.  There  was  a  quantity  of  black 
clot  between  the  bone  and  dura  mater  in  this  position.  The 
two  anterior  lobes  of  the  brain  were  extensively  and  deeply 
bruised  as  was  also  the  apex  of  the  left  middle  lobe.  There 
were  masses  of  black  clot  as  large  as  nuts  in  the  cerebral 
substance,  together  with  some  punctiform  ecchymoses,  and 
round  the  affected  parts  yellow  softening. 

Case  77.^  Depressed  fracture  of  lower  and  posterior  part  oj 
left  parietal  hone  ;  laceration  of  lateral  sinus,  free  hemorrhage  j 

'  Mr.  Ericbsen,  loc.  supr.  cit. 
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elevahon  of  hone,  and  arrest  of  hmmorrliage  hy  plugging  ;  un- 
consciousness, and  woahness  of  right  side ;  hsemorrhage  recurrent 
vp  to  the  tenth  day  j  death  from  pysemia  on  the  thirty-first  day. 
— W.  P.,  £et.  about  32,  was  admitted  into  University  College 
Hospital  on  August  ICth,  having  received  a  severe  blow  on  the 
left  side  of  the  head  from  some  bars  of  iron  projecting  beyond  a 
railway  truck.  On  admission  he  was  unconscious,  but  struggled 
when  the  wound  was  examined.  The  wound  was  about  two 
inches  in  length  and  irregular  in  shape,  and  situated  about  two 
and  a  half  inches  above  the  left  mastoid  process.  On  examina- 
tion with  the  finger  a  large  piece  of  bone  could  be  felt  to  be 
deeply  depressed,  the  upper  part  being  depressed  below  the 
lower.  A  small  loose  fragment  could  be  seen.  This  was 
removed  with  forceps,  and  suflBcient  room  was  so  obtained  to 
insert  an  elevator  beneath  the  depressed  fragment.  The 
moment  it  was  raised,  a  stream  of  blood,  about  as  thick  as  the 
top  of  a  finger,  and  rising  to  the  height  of  about  three  quarters 
of  an  inch,  poured  out  of  the  wound.  The  depressed  fragment 
was  immediately  seized  and  pulled  out.  It  was  about  two  and 
a  half  inches  in  length  by  one  and  a  half  in  breadth  ;  it  included 
the  lower  and  posterior  part  of  the  parietal  bone,  but  the 
groove  for  the  lateral  sinus  was  not  included.  It  was  now 
seen  that  the  blood  came  from  under  the  lower  margin  of  sound 
bone,  and  in  order  to  arrest  it  plugs  of  lint  had  to  be  pushed 
in  between  the  dura  mater  and  the  bone.  From  the  situation  of 
the  fracture  with  relation  to  the  lateral  sinus,  it  was  evident 
that  the  depressed  fragment  had  been  driven  downwards  and 
inwards,  and  its  point  had  lacerated  the  sinus,  but  was 
partially  plugging  the  wound  it  had  made.  On  raising  the 
fragment  the  blood  burst  out  through  the  wound.  The  plugs 
of  lint  inserted  in  order  to  stop  the  bleeding  lay  in  the  sinus 
in  the  same  position  as  the  depressed  fragment,  and  instead  of 
pressing  together  the  two  sides  of  the  sinus,  they  propped  the 
wound  open,  and  projected  actually  into  the  cavity  of  the  sinus, 
a  condition  almost  absolutely  certain  to  cause  decomposition 
and  breaking  down  of  any  clot  that  might  form,  and  so  give 
rise  to  septic  embola  and  pyaemia. 

If  the  surgeon  could  possibly  have  fully  comprehended  the 
situation,  the  proper  line  of  practice  would  pi'obably  have  been 
to  cut  away  the  bone  with  a  trephine  or  Hey's  saw  till  the 
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sinus  was  brought  fully  into  view,  and  then  to  apply  direct 
pressure.    This  operation  might  have  been  easily  performed 
while  the  plugs  were  arresting  the  hasmorrhage.    But  such 
minute  diagnosis  is  impossible.    On  the  fourth  day  the  temp, 
rose  to  102°  and  he  had  a  rigor.    On  the  fifth  day  the  plugs 
were  removed,  but  the  blood  poured  out  just  as  at  first.  The 
plugs  were  immediately  reapplied  on  the  same  day ;  convul- 
sions commenced.    They  began  by  twitching  of  the  right  side 
of  the  face,  and  turning  of  the  head  to  the  right  side  ;  then 
the  right  arm  twitched,  then  the  right  leg,  then  the  left  leg, 
and  finally  the  left  arm.    At  this  time  there  was  some  evident 
want  of  power  in  the  right  side,  but  this  disappeared  in  a  few 
days.    He  had  become  more  conscious  and  seemed  to  know 
his  name  when  spoken  to.    On  the  sixth  day  he  had  twenty- 
seven  convulsions.    Temp,  rose  to  104-5°  and  he  had  another 
rigor.    The  convulsions  continued  till  the  eleventh  day,  when 
they  ceased.    He  had  then  gained  consciousness  to  a  great 
extent,  knew  his  wife,  and  could  answer  questions.    On  the 
tenth  day  another  attempt  was  made  remove  the  plugs,  and  the 
greater  part  was  got  away,  but  on  trying  to  remove  the  deeper 
part  haemorrhage  again  commenced,  but  ceased  at  once  on 
applying  a  new  pad  over  the  remnant  of  the  old  one.    On  the 
fifteenth  day  the  plugs  were  successfully  removed,  but  the 
symptoms  of  pyaemia  were  now  well  marked,  and  the  patient 
ultimately  died  of  this  disease  on  the  thirty-first  day.    A  few 
days  before  death,  a  large  abscess  formed  in  the  neck  below 
the  mastoid  process;  on  squeezing  this,  pus  could  be  made  to 
pour  out  from  the  hole  in  the  skull. 

Post-mortem  examination.  —  The  sinus  was  not  firmly 
occluded,  being  filled  on  each  side  by  soft,  decolorized,  putrid 
clots.  This  condition  of  thrombosis,  and  the  composition  of  the 
thrombus,  had  extended  into  the  mastoid  vein  and  through  the 
mastoid  foramen,  and  it  was  this  that  had  caused  the  abscess 
in  the  neck,  on  squeezing  which  the  pus  found  its  way  by  the 
mastoid  foramen  into  the  lateral  sinus,  and  from  that  through 
the  opening  in  it  into  the  wound  in  the  head  from  which  it 
flowed.  The  rest  of  the  post-mortem  was  characteristic  of  the 
pure,  embolic  form  of  pyemia. 
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(iii)  Heemorrliage  into  the  Arachnoid  Cavity. 

Case  78.^  Fall  on  to  head  off  a  brewer's  dray  ;  symptoms  of 
concussion,  followed  after  some  hours  hy  those  of  compression  j 
hsemorrhage  into  cavity  of  arachnoid  ;  much  contusion  of  brain  ^ 
no  fracture  ;  death  about  tiuenty-two  hour's  after  the  injury. — 
H.  B — ,  aet,  33,  a  brewer's  drayman,  was  admitted  into  the 
Westminster  Hospital,  under  the  care  of  Mr.  Holthouse,  at  8 
p.m.,  April  4th,  1861.  He  had  walked  all  the  way  from 
Victoria  Street,  supported,  however,  by  two  of  his  comrades. 
He  had  been  riding  at  the  end  of  his  dray,  in  the  afternoon, 
when  he  fell  off.  The  dray  being  stopped  he  was  lifted  on, 
being  stunned  and  insensible.  On  reaching  the  brewery  he 
had  so  far  recovered  from  the  stunning  eifects  of  the  fall  that 
he  went  about  his  usual  work  of  lifting  barrels  in  and  out  of 
the  drays,  being  observed  by  his  comrades  to  look  pale,  though 
he  would  not  confess  to  being  ill.  Having  finished  his  work 
about  7.30  p.m.,  he  became  insensible  and  no  longer  able  to 
answer  questions.  Two  of  his  comrades  therefore  led  him  to  the 
hospital,  where  he  arrived  at  8  p.m.,  looking  and  walking  like  a 
drunken  man.  He  did  not,  however,  smell  of  liquor,  and  it  was 
stated  that  he  had  taken  nothing  since  the  accident.  He  was 
unable  or  unwilling  to  answer  any  questions,  but  put  out  his 
tongue  when  told  to  do  so.  His  pupils  were  contracted,  his 
pulse  78.  No  external  injury  could  be  detected,  and  there  was 
no  bleeding  from  nose,  ears,  &c.  An  enema  of  turpentine  was 
administered,  shortly  after  which  he  got  out  of  bed  without 
assistance,  saying  to  the  nurse,  "  Leave  me  alone.''  These 
were  the  only  words  he  uttered  while  in  the  hospital. 

The  patient  was  seen  by  Mr.  Holthouse  at  10  a.m.  next  day. 
He  was  then  lying  on  his  back,  his  eyes  closed,  his  face 
flushed  and  congested,  perspiration  profuse,  respirations 
normal  in  frequency  but  soufilant ;  pulse  72,  natural ;  pupils 
neither  contracted  nor  dilated,  and  not  acting  on  the  admission 
of  light.  On  tickling  the  soles  of  his  feet,  vigorous  reflex 
movements  took  place,  especially  of  the  right  foot,  but  on  raising 
the  arms  and  legs  they  fell  of  their  own  weight.  The  patient 
could  not  be  roused  by  shouting  to  him,  or  by  shaking  him, 
and  both  motions  and  urine  were  passed  under  him. 

*  '  Lancet/  1861,  ii,  p.  373. 
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2.30  p.m. — He  started  up  suddenly  in  bed,  as  if  about  to 
jump  out  of  it,  became  black  in  the  face,  and  his  righit  arm  and 
hand  were  firmly  flexed  and  convulsed.  This  lasted  for  a  few 
seconds  only,  and  the  house  surgeon,  who  was  sent  for,  found 
that  he  was  lying  in  the  same  quiet  condition  as  before.  He 
died  calmly  about  a  quarter  of  an  hour  afterwards,  and  about 
twenty-two  hours  after  the  accident. 

Post-mortem  examination. — Slight  subcutaneous  ecchymosis 
in  each  temporal  region — most  in  the  right ;  dura  mater 
shining,  distended,  and  purple  from  blood  visible  beneath  it, 
over  the  whole  of  the  left  hemisphere  and  the  posterior  half 
of  the  right.  On  cutting  tbrough  this  membrane,  a  large 
quantity  of  semi-coagulated  dark  blood  occupied  the  cavity  of 
the  arachnoid  over  those  parts  of  the  hemispheres  where  it 
had  been  seen  through  the  dura  mater.  The  under  surface 
of  the  anterior  lobe,  and  the  adjoining  part  of  the  middle  lobe 
on  the  left  side,  were  found  to  be  broken  down,  as  if  ploughed 
up  by  blood,  wliich  here  existed  in  great  quantity. 

A  similar  condition  of  the  brain-substance  was  met  with  in 
the  centre  of  the  middle  lobe  of  tbis  side  just  external  to  the 
corpus  striatum,  and  surrounding  which  there  was  also  much 
bruising.  There  was  a  good  deal  of  blood  in  the  sulci  between 
the  convolutions  of  the  left  hemisphere,  and  in  the  anterior 
and  middle  fossa  of  the  base  of  the  skull,  but  the  right  hemi- 
sphere was  uninjured,  and  no  blood  was  extra vasated  between 
its  convolutions.  The  most  careful  examination  failed  to 
detect  any  fracture. 

Looking  at  the  general  distribution  of  the  effused  blood,  it 
would  appear  to  have  first  escaped  from  the  vessels  of  the 
brain  at  the  parts  torn,  and  then  to  have  forced  its  way  into 
the  subarachnoid  spaces,  and  into  the  cavity  of  that  membi-ane, 
spreading  first  over  the  left  hemisphere  from  before  back- 
wards, and  then  over  the  posterior  part  of  the  right  from 
behind  forwards. 

Case  79.^  Depressed  fracture  of  parietal  hone  ;  compression 
symptoms;  trephining;  hsemorrhage  into  arachnoid  cavity; 
incision  of  dura  mater  ;  immediate  relief  of  symptoms  ;  recovery. 
— young  labourer  in  a  coalmine  was  struck  by  an  iron  chain, 
'  Guthrie,  '  Injuries  of  the  Head,'  p.  153. 
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which  had  fallen  on  him  from  a  height  of  nearly  200  feet. 
There  was  no  external  vvound,  but  considerable  tumefaction  of 
the  scalp ;  and  as,  some  hours  afterwards,  he  was  labouring 
under  symptoms  of  compression  of  the  brain,  it  was  deemed 
advisable  to  divide  the  scalp  to  ascertain  the  state  of  parts 
beneath.  The  left  parietal  bone  was  found  to  be  most  exten- 
sively fractured  at  its  most  protuberant  part ;  two  fissures, 
extending  nearly  the  length  of  the  bone,  joined  by  two 
others,  enclosed  an  irregularly  shaped  portion  of  bone,  the 
inferior  angle  of  this  piece  being  considerably  depressed.  On 
applying  the  crown  of  a  trephine  to  raise  the  depression  it 
was  discovered  that  the  internal  table  was  so  much  more  exten- 
sively fi'actured  than  the  external  that  it  required  twelve 
applications  of  the  instrument  before  the  broken  edge  of  the 
internal  table  could  be  got  at  or  its  extent  ascertained.  The 
dura  mater  when  exposed  was  found  distended  by  a  quan- 
tity of  blood  extravasated  underneath  it.  No  abatement 
of  the  symptoms  being  perceived  to  follow  the  elevation  of  the 
bone,  it  was  decided  to  endeavour  to  evacuate  the  blood  by  an 
incision  through  the  membrane.  This  was  accordingly  made 
by  a  short  lancet,  to  the  extent  of  about  three  quarters  of  an 
inch.  Some  blood  flowed  out,  the  symptoms  of  compression 
were  immediately  relieved  and  shortly  disappeared.  The 
edges  of  the  scalp  were  brought  together  over  the  wound, 
lightly  retained  in  situ,  and  the  wound  covered  with  lint. 
Nothing  unfavorable  afterwards  occurred  and  the  man  got 
quite  well. 

Case  80.^  Fall  in  the  street;  symptoms  oj  compression; 
question  of  trephining ;  death  eight  hours  after  the  injury  ; 
large  clot  in  arachnoid  cavity  over  injured  side  weighing  jive 
ounces,  a  thin  clot  over  opposite  hemisphere ;  mtmerozis  small 
ecchymoses  in  various  parts  of  brain. — "  On  the  afternoon  of 
November  29th,  1862,  I  was  asked  by  our  house  surgeon  to 
see  a  man  who  had  just  been  admitted  in  a  state  of  insensibility. 
The  history  was  that  he  appeared  at  10  a.m.  with  a  lacerated 
wound  of  the  scalp,  which  was  dressed  and  he  was  allowed  to 
leave.    He  had  now  been  brought  again  by  the  police,  who  had 


*  Mr.  Hutchinson, '  Lond.  Hosp.  Rep./  vol.  iv,  p.  22. 
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found  him  insensible  in  the  street.  He  was  a  robust  sailor,  of 
about  35.  I  found  him  perfectly  unconscious,  breathing  ster- 
torously,  Avith  a  suffused  countenance,  and  slow  (72),  laboured 
pulse.  Neither  pupil  acted  in  the  least ;  the  left  was  rather 
the  larger,  but  neither  of  them  was  much  dilated ;  the  eyes 
diverged  a  little  ;  there  was  a  considerable  bruise  in  the  left 
eyelids,  and  on  the  occiput  of  the  same  side  a  considerable 
laceration  of  the  scalp.  The  left  temporal  region  was  some- 
what swollen;  no  blood  had  escaped  from  either  ear;  no 
fracture  or  fissure  of  bone  could  be  detected.  The  man  was 
quite  unconscious,  and  by  no  amount  of  irritation  could  I 
induce  the  slightest  muscular  movement.  The  nurse  and 
porter  told  me  that  he  had  not  moved  in  the  least  while  being 
lifted  to  the  bed.  His  respiration  was  tolerably  good  and  quite 
regular,  but  attended  by  constant  and  well-marked  stertor. 
The  skin  of  his  left  hand  was  warm,  rather  hot ;  that  of  his 
right  decidedly  cold ;  both  feet  were  rather  cold,  and  I  could 
not  detect  any  great  difference  between  them.  As  regards 
the  difference  of  the  temperature  between  the  two  hands  it 
was  most  marked,  and  unmistakeably  one  hand  felt  positively 
hot,  the  other  positively  cold.  His  face  was  not  drawn  to 
either  side,  both  cheeks  puffed  slightly  in  expiration.  It  will 
be  seen,  therefore,  that  the  only  one-sided  symptoms  which  we 
could  discover  were  the  divergence  of  the  left  eye,  the  dilata- 
tation  of  the  left  pupil,  and  the  increased  heat  of  the  left  upper 
extremity.  We  could  get  no  information  as  to  how  long  he 
had  been  insensible  ;  the  policeman  believed  him  drunk,  but 
we  could  detect  no  odour  of  spirit.  No  information  was 
obtainable  as  to  the  exact  manner  in  which  he  had  received  his 
injuries,  but  the  dresser  who  had  attended  him  in  the  morning 
told  me  that  he  appeared  at  the  time  rather  stupid  though  quite 
able  to  answer  questions,  and  that  he  then  stated  that  his  head 
had  been  cut  in  a  fall  in  a  fit ;  whether  he  was  liable  to  fits 
or  not  had  not  been  ascertained.  In  the  morning  he  walked 
away  from  the  hospital,  a  policeman  being  with  him,  who 
promised  to  see  him  home ;  he  was  believed  to  have  been  up 
all  night  drinking.  I  could  not  for  a  moment  entertain  the 
idea  that  his  symptoms  were  due  to  intoxication.  Although 
the  history  was  very  imperfect  yet  it  seemed  to  coincide  with 
the  symptoms  pointing  to  compression  in  the  left  side.  My 
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conjecture  was  that  the  left  middle  meningeal  ai-tery  was 
probably  lacerated.  I  gave  directions  that  he  should  bo 
undressed  and  have  his  head  shaved,  and  that  I  would  return 
in  an  hour  and  trephine  him.  There  did  not  appear  to  be  any 
reason  to  expect  a  sudden  termination,  and  as  a  certain  amount 
of  doubt  attached  to  the  diagnosis  I  preferred  to  wait  a  while 
before  exposing  his  dura  mater. 

"  On  my  return,  at  half-past  six,  I  found  that  the  man  had 
died.  He  remained  much  as  he  was  when  I  saw  him  for  three 
quarters  of  an  hour,  then  constant  hiccough  came  on,  and  he 
rapidly  sank.  I  regretted  extremely  that  I  had  not  given 
him  the  chance  of  trephining  immediately  on  his  admission, 
though,  as  his  symptoms  did  not  denote  great  urgency,  I  could 
not  blame  myself  for  not  having  done  so. 

"  On  the  following  day,  in  the  post-mortem  theatre,  I  per- 
formed the  operation  which  I  had  intended  to  do  had  he  lived 
till  my  second  visit,  i.  a.  trephining  over  the  left  arteria 
meningea  media.  The  skull  was  exceedingly  thick  and  dense, 
the  dura  mater  was  found  adherent  to  the  bone,  and  there 
was  no  blood  between  them.  On  cutting  through  the  dura 
mater,  however,  a  thick  clot  was  exposed.  The  calvaria  was 
now  removed ;  over  the  left  hemisphere  was  a  thick  clot  by 
which  the  brain-substance  had  been  greatly  compressed  ;  this 
clot  weighed  5  oz.,  and  left  the  parietal  arachnoid  much 
stained  by  adherent  blood,  which  had  to  be  sponged  away. 
The  clot  extended  downwards  to  the  base  of  the  brain,  and  a  thin 
adherent  film  covered  almost  the  whole  of  the  opposite  hemi- 
sphere, occupying  the  arachnoid  cavity.  There  was  no  fissure 
of  the  bone  anywhere,  nor  could  any  laceration  of  the  arteria 
meningea  media  be  discovered.  The  blood  on  the  right  side 
communicated  with  that  on  the  left  under  the  falx  cerebri. 
An  opening  was  found  into  the  left  lateral  sinus  at  about  the 
middle  of  its  highest  part ;  it  was  of  small  size  and  contained 
a  clot.  On  slicing  the  brain  blood  was  found  extravasated  in 
small  spots  of  ecchymosis  in  numerous  parts ;  on  the  surface 
of  the  lateral  ventricles  in  several  places  were  ecchymosed 
patches.  In  the  middle  of  the  pons  Varolii  were  four  or  five 
well- circumscribed  blood-clots  from  the  size  of  a  pea  down- 
wards to  a  pin's  head.  .  ,  .  The  substance  of  the  brain 
generally  was  firm,  but  close  to  the  ecchymosis  it  was  a  little 
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broken  down ;  there  was  nothing  to  amount  to  laceration  in 
any  part;  the  calvaria  was  in  all  parts  extremely  thick. 

"  It  seemed  probable  that  in  this  case  the  great  strength  of 
the  calvaria  had  permitted  the  reception  of  a  very  severe  blow 
or  fall  without  fracture,  and  that  in  consequence  blood-vessels 
had  been  ruptured  at  various  places  and  the  lateral  sinus  had 
given  way. 

"The  symptoms  of  increased  heat  in  one  arm  was  of  some 
value,  in  the  almost  complete  absence  of  other  indications  by 
which  to  judge,  as  to  which  side  was  injured.  No  doubt  had 
there  been  opportunity  to  have  watched  the  development  of 
symptoms,  we  should  have  noticed  hemiplegia  before  uncon- 
sciousness, but  when  admitted  the  man  was  so  utterly  uncon- 
scious that  no  difference  could  be  made  out  in  reference  to 
the  two  sides," 

Later  on  Mr.  Hutchinson,^  in  speaking  of  the  difficulty  of 
diagnosis  of  compression  of  the  brain,  says,  "  The  second 
group  of  cases — those  in  which  the  Mood  is  under  the  dura  mater 
— may,  in  rare  instances,  resemble  in  every  feature  those  just 
described,"  viz.  cases  of  effusion  between  bone  and  dura 
mater.  "  If  a  large  superficial  vessel  have  been  injured,  it  is 
possible  that  an  interval  may  occur,  and  then  a  large  clot  be 
poured  out.  More  usually,  however,  these  cases  are  compli- 
cated by  laceration  of  the  brain,  and  the  symptoms  of  severe 
concussion  are  present  from  the  first.  The  bleeding  usually 
takes  place,  not  from  one  large  vessel,  but  from  many  small 
ones,  and  hence  it  is  poured  out  with  much  less  of  compressive 
force,  and  ceases  much  short  of  the  results  which  a  ruptured 
meningeal  artery  can  produce.  The  patient  may  therefore 
live  much  longer,  remaining  thi'oughout  insensible,  and  with 
the  stertor,  laboured  pulse,  and  flushed  face  formerly  held  to 
be  universal  in  compression.  The  marked  inequality  in  size 
of  pupils,  which  we  have  noted  in  the  subcranial  cases,  will 
rarely  be  present,  nor  will  hemiplegia  usually  be  marked  ?  " 

Dr.  S.  W.  Grross,  discussing  the  various  causes  of  compres- 
sion of  the  brain,^  writes  of  this  one  : — "  Extravasation  into  the 
arachnoid  sac  co-exists  with  nearly  all  of  the  severe  contusions 
of  the  cortex  of  the  brain,  when  it  is  due  to  laceration  of  the 

1  Loc.  supr.  cit.,  p.  53. 
'  Amer.  Journ.  Med.  Sci./  N.S.,  vol.  66,  p.  49. 
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vessels  of  tlie  pia  mater,  with  simultaneous  rent  of  the  visceral 
arachnoid.  It  is  also  occasioned  by  rupture  of  the  cerebral 
veins  or  of  the  great  sinuses,  or  it  may  depend  upon  wound 
of  the  dura  mater,  and  coexist  with  effusion  on  that  mem- 

l^rane  The  symptoms  of  this  accident  vary  in 

intensity.  In  some  cases  there  is  no  evidence  whatever  of 
cerebral  disturbance,  and  even  when  the  effusion  is  very  con- 
siderable, provided  it  be  diffused  or  spread  over  both  hemi- 
spheres, the  phenomena  are  vague  and  masked  by  those  of 

laceration  and  contusion  of  the  brain  When,  on 

the  other  hand,  the  fluid  is  more  circumscribed,  or  the  com- 
pression is  limited  to  one  hemisphere,  the  symptoms  are 
decided,  but  they  are  identical  with  those  produced  by  effusion 
between  the  bone  and  dura  mater  from  injury  to  the  middle 
meningeal  artery.  In  both  conditions  there  are  more  or  less 
marked  coma,  dilated  pupils,  slow,  full,  and  laboured  pulse, 
hemiplegia  with  diminution  of  the  temperature  of  the  opposite 
limbs,  and  slow,  noisy,  or  stertorous  respiration.  In  the  majority 
of  instances,  after  the  immediate  symptoms  of  shock  have 
passed  off,  there  is  a  lucid  interval  before  unconsciousness  sets 
in  ;  whilst  in  others  absolute  insensibility  exists  from  the  very 
outset.  In  these  latter  cases  the  symptoms  point  to  some 
extensive  laceration  or  contusion  of  the  brain  itself ;  and  I 
believe  I  am  right  in  asserting  that  in  them  the  pulse  is  rapid, 
small,  or  feeble,  rather  than  slow,  full,  or  laboured,  whilst 
the  breathing  is  at  most  noisy  and  unaccompanied  by  stertor. 
The  differential  diagnosis  of  subcranial  and  intra-arachnoid  ex- 
travasation is,  so  far  as  I  am  aware,  impossible,  but  an  analysis 
of  recorded  cases  leads  me  to  confirm  the  observation  of  Mr. 
Hutchinson  that  the  marked  irregularity  of  the  pupils  is 
rarely  present  in  the  latter,  and  that  the  hemiplegia  is  not  so 
decided.^' 

While  the  diagnosis  between  these  two  extravasations 
must  remain  for  the  present  very  difficult,  if  not  impossible, 
the  treatment  must  be  the  same,  viz.  always  to  give  the  patient 
the  chance  offered  by  trephining.  On  removing  a  circle  of 
bone  the  condition  of  the  dura  mater  will  very  likely  point  to 
the  presence  of  blood  beneath  it.  It  will  probably  bulge, 
devoid  of  all  natural  pulsation,  and  purplish  in  tint,  into  the 
trephine  hole,  and  give  to  the  fingers  a  feeling  of  fluid  con- 
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tained  wifhin.  It  should  be  freely  opened  to  relieve  tlie  tension 
within;  the  blood,  if  fluid,  probably  escaping  rapidly  in  a 
stream,  but  if  coagulated  it  will  be  even  more  diflficult  to  get 
it  away  than  in  cases  of  middle  meningeal  extravasation, 
owing  to  its  being  confined  in  a  serous  sac,  which  reaches 
extensively  upwards  and  downwards  over  the  brain. 

Treatment  op  Middle  Meningeal  Hemorrhage. 

The  most  important  points  in  this  may  be  summed  up  in 
the  words — Trephine,  and  trephine  early.  If  there  be  time 
the  head  should  be  shaved  all  over,  for  purposes  of  cleanliness, 
and  for  the  better  application  of  ice  or  freezing  mixture  in 
the  case  of  continued  haemori'hage  after  removal  of  the  clot. 

If  possible  no  auEesthetic  should  be  given ;  if  the  patient 
be  deeply  unconscious  or  comatose  none  will  be  needed,  and  if 
there  be  threatening  failure  of  respiration,  an  anaesthetic  may 
be  harmful,  as  pointed  out  by  Mr.  Godlee  in  his  remarks  upon 
his  case  at  p.  40.  Furthermore,  if  the  operation  be  performed 
without  anesthetics  it  will  be  all  the  easier  to  detect  changes 
in  the  patient's  condition  which  are  due  to  the  opei'ation. 

The  head  being  supported  on  a  firm  pillow  or  sandbag,  the 
next  step  will  be  to  expose  freely  the  skull  at  the  point  decided 
upon  for  trephining.  If  there  be  a  scalp  wound,  or  if  one 
parietal  region  be  tumid  or  puffy,  hemiplegia  will  probably  be 
present  on  the  side  opposite  to  this,  and  it  will  be  the  wounded 
or  puify  part  of  the  scalp  which  the  surgeon  must  explore. 
But  this  coexistence  of  hemiplegia  of  the  side  opposite  to  that 
injured  is  not  always  present.  Thus  in  Dr.  Watson's  case  at 
p.  23,  after  a  fall  in  an  epileptic  fit,  there  was  a  bruise  on  the 
right  side  of  the  head,  and  the  right  side  of  the  body  was  com- 
pletely paralysed,  the  extravasation  having  here  taken  place  on 
the  side  opposite  to  that  struck,  as  found  by  the  operator 
when  he  successfully  trephined  over  the  left  side. 

As  a  rule,  therefore,  the  surgeon  will  explore  the  bone  over 
the  middle  meningeal  area  on  the  side  opposite  to  the  hemi- 
plegia. In  the  rare  cases  in  which  there  is  no  hemiplegia  the 
marked  dilatation  of  one  pupil  may  draw  attention  to  the 
position  of  the  clot,  and  the  cases  are  very  rare  in  which 
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neither  this  last  symptom,  nor  hemiplegia,  nor  external  bruis- 
ing, nor  the  history  of  the  case  aifords  help. 

When  more  or  less  complete  paralysis  is  present  instead  of 
hemiplegia,  as  in  Cases  19,  22,  36, 45,  52,  the  surgeon  must  be 
guided  by  any  swelling  on  the  scalp,  by  examination,  if  the 
paralysis  is  more  complete  on  one  side  than  the  other,  or  even, 
if  the  symptoms  of  compression  by  meningeal  extravasation 
are  present,  by  exploring  botli  sides,  with  a  short  interval  if 
necessary.  As  shown  above,  p.  124,  this  general  paralysis 
may  be  due  either  to  bilateral  extravasation  or  to  a  very  large 
one-sided  extravasation  making  pressure,  through  one  hemi- 
sphere, upon  the  opposite  one  also. 

Led  by  some  such  considerations  as  the  above  in  his  selec- 
tion of  one  side  for  trephining,  the  surgeon  proceeds  to  expose 
a  portion  of  the  middle  meningeal  area.  The  writer  has 
already,  p.  15,  expressed  his  opinion  that  the  site  often  given, 
viz.  half  an  inch  above  the  level  of  the  external  angular 
process,  and  an  inch  and  a  half  above  the  process,  is  too  low 
down  on  the  skull-side.  At  the  same  time  it  was  pointed  out 
how  rarely  it  is  the  trunk  of  the  middle  meningeal  artery 
which  is  wounded,  and  how  much  more  frequently  it  is  a 
branch  or  branches  which  give  rise  to  the  hsemorrhage.  In 
Case  30,  where  the  writer  applied  the  trephine  an  inch  and  a 
half  behind  and  an  inch  above  the  level  of  the  external  frontal 
angle,  the  anterior  and  lower  extremity  of  the  clot  was  only 
just  reached  and  further  extensive  enlargement  of  the  wound 
upwards  and  outwards  was  required  before  the  clot  could  be 
removed.  In  Mr.  Beck's  case.  No.  27,  on  trephining  at  the 
site  of  the  swelling  in  the  left  temporal  fossa,  "  bone  being 
taken  away  over  the  middle  meningeal  artery,  the  anterior  edge 
of  a  clot  was  seen."  In  Mr.  Howse's  case.  No.  9,  p.  24,  in 
which  he  trephined  successfully,  the  left  side  of  the  scalp  being 
found  much  swollen  and  a  little  blackened,  the  trephine  was 
applied  two  inches  above  the  ear,  and,  on  removing  the  bone, 
"a  black  mass  of  blood-clot  welled  up  at  once." 

In  cases  where  there  is  no  wound  or  scalp  swelling,  the 
writer  is  of  opinion  that  the  trephine  should  be  applied  at 
least  one  and  a  half  inches  above  and  behind  the  external 
angular  process  of  the  frontal  bone  unless  the  pupil  on  the 
side  of  the  extravasation  is  widely  dilated ;  in  such  cases,, 
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as  the  clot  lias  probably  readied  the  base  of  the  skull,  p.  126, 
the  trephine  may  be  applied  a  little  lower  down,  so  as  to 
expose  the  clot  low  down  also. 

In  exposing  the  bone  no  incision  is  better  than  the  old- 
fashioned  crucial,  into  which  any  wound  which  exists  should 
be  converted.  The  scalp  always  bleeds  very  freely,  and  there 
is  no  simpler  and  quicker  way  of  arresting  haemorrhage  and 
at  the  same  time  retracting  the  flaps  than  by  use  of  two  or 
more  of  Sir  Spencer  Wells's  forceps  to  the  bleeding  vessels. 
Bxtravasated  blood  in  the  scalp  may  be  due  not  only  to  the 
scalp  vessels,  but  to  some  vessel  in  the  diploe  as  in  Mr.  Beck's 
case,  p.  52,  or  to  the  bleeding  from  the  meningeal  artery 
coming  through  some  fi'acture  or  fissure,  p.  76. 

The  pericranium  having  been  carefully  reflected,  the  surface 
of  the  bone  should  be  thoroughly  examined  for  a  fissure  or 
starring  line  of  fracture,  and  these  are  often  extremely  minute. 
Even  if  no  fracture  is  found,  the  surgeon  should  always  persist 
in  the  operation,  as  the  fracture  may  not  have  been  exposed, 
though  present.  In  other  cases  it  may  only  have  implicated 
the  internal  table,  or  the  artery  may  have  been  ruptured  with- 
out any  fracture  whatever,  pp.  10,  12. 

In  removing  the  bone  a  full-sized  trephine  should  always  be 
made  use  of,  that  the  clot  may  be  at  once  as  freely  exposed  as 
possible. 

On  elevating  and  removing  the  disc  of  bone,  the  clot  beneath 
may  present  itself  with  or  without  hgemorrhage  going  on 
actively.  Warning  of  this  coexisting  haemorrhage  may  be 
given  by  the  pulsation  of  the  clot,  as  in  Mr.  Symouds's  case, 
No.  65,  p.  102.  The  clot  being  removed  by  a  small  lithotomy 
scoop,  one  of  Volkmann's  spoons,  or  the  handle  of  a  small  tea- 
spoon, the  haemorrhage  may  cease  or  it  may  continue  profusely, 
welling  up  from  the  point  of  laceration,  which  may  be  quite  out 
of  reach. 

In  a  few  cases,  such  as  Mr.  Erichsen's  at  p.  75,  this  hasmor- 
rhage  will  quickly  cease  of  itself.  Mr.  Erichsen,  1.  c,  says  : 
"  Having  removed  the  clot,  what  do  you  do  with  the  middle 
meningeal  artery  ?  If  it  is  torn,  as  in  this  case,  you  cannot 
stop  the  haemorrhage,  and  there  is  no  necessity  to  do  so ;  you 
will  find  the  haemorrhage  cease  of  itself."  No  less  than  six 
cases  in  this  paper  prove  that  this  opinion,  though  backed  by 
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the  weight  of  Mr.  Erichsen's  standing,  is  given  much  too  gene- 
i-ally,  and  is  therefore  misleading.  In  Mr.  Howse's  case,  No. 
9,  p.  25,  after  the  removal  of  the  bone  "  a  black  mass  of  blood- 
clot  welled  up  at  once,  with  considerable  bleeding  which  did 
not  yield  to  sponge  pressure.  It  was  then  decided  to  suture 
the  edges  of  the  wound  and  apply  digital  pressure  to  the  com- 
mon carotid  for  three  hours,  and  then,  if  needful,  to  tie  the 
carotid ;  operation  antiseptic  throughout.  Icebag  with  freez- 
ing mixture  (three  parts  of  salt  and  two  of  ice)  applied  over  the 
usual  dressings.  "  In  this  case  the  pressure  and  the  freezing 
mixture  were  sufficient. 

In  another  case  of  Mr.  Howse,  No.  64,  p.  101,  "  there  was 

a  great  deal  of  haemorrhage  during  the  operation  

About  three  hours  after  the  bleeding  was  so  great  that  another 
piece  of  bone  had  to  be  removed  just  below  the  first ;  several 
branches  of  the  middle  meningeal  artery  were  tied,  but  as 
this  failed  to  arrest  the  hEemorrhage,  the  external  carotid  was 
ligatured  in  the  course  of  the  evening  and  all  bleeding  then 
stopped." 

In  Mr.  Symonds's  case.  No.  65,  p.  102,  "  On  elevating  the 
disc  of  bone  a  pulsating  clot  was  exposed  and  removed.  The 
bleeding  was  profuse,  and  to  reach  the  laceration  a  great  deal 
of  bone  was  removed  by  Hoffmann's  forceps,  two  loose  pieces 
of  the  sphenoid  being  found.  Two  lacerations  were  found  in 
the  vessel ;  one  was  closed  by  underruuning  with  fine  gut, 
the  other  by  completing  the  division  of  the  vessel  and  twisting 
both  ends.  The  bleeding,  however,  still  continuing,  and  the 
bone  having  been  incised  to  the  base,  the  haemorrhage  was 
finally  arrested  by  underruuning  the  artery  with  a  piece  of 
dura  mater,  and  making  traction  on  the  ligature  carried  out 
of  the  wound,  and  by  a  pair  of  torsion  forceps  pushed  down 
to  the  farthest  accessible  point  and  given  a  half  twist." 

In  both  of  Mr.  Beck's  cases,  27  and  28,  pp.  61,  54,  the 
same  profuse  haemorrhage  was  met  with.  In  the  former,  after 
removal  of  a  large  clot  lying  on  the  dura  mater,  "violent 
haemorrhage  took  place,  but  no  distinct  bleeding  point  could 
be  discovered.  During  this  time  artificial  respiration  had  to 
be  resorted  to  at  intervals,  but  as  the  brain  filled  up  the  place 
occupied  by  clot,  the  breathing  became  regular  and  the  pulse 
rapid.    The  patient  was  now  propped  up  in  the  sitting  posi- 
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tion,  and  ice  applied  to  the  side  of  the  face,  neck,  and  head, 
the  bleeding  beginning  to  cease  in  great  measure." 

In  Mr.  Beck's  second  case,  No.  28,  removal  of  the  clot 
^''was  followed  by  very  profuse  heemorrhage,  the  source  of 
which  could  not  be  seen  or  felfc  Avith  the  finger.  The  patient 
was  immediately  raised  into  the  sitting  posture  and  an  icebag 
applied  over  the  side  of  the  head  and  face.  In  a  short  time 
the  bleeding  ceased,  but  the  space  from  which  the  clot  had 
been  removed  with  the  lithotomy  scoop  became  rapidly  filled 
again  with  coagulated  blood." 

In  Mr.  Swain's  case,  No.  21,  p.  44,  after  removal  of  the 
depressed  bone  and  the  clot,  "considerable  haemorrhage  took 
place  from  the  surface  of  the  dura  mater,  and  was  only  arrested 
by  the  use  of  the  actual  cautery." 

The  above  cases  show  conclusively  that  the  surgeon  may, 
after  saving  his  patient  from  the  dangers  of  compression,  have 
to  face  those  of  most  serious  haemori'liage.  To  meet  such  a 
contingency  the  following  steps  appear  to  be  indicated  :  (1)  to 
try  the  effect  of  cold,  as  used  by  Mr.  Howse  and  Mr.  Beck,  by 
the  former  as  a  freezing  mixture  applied  over  the  usual  anti- 
septic dressing,  and  by  the  latter  on  a  rather  more  extensive 
scale,  as  a  large  icebag  over  the  side  of  the  face,  head,  and 
neck.  It  will  be  noticed  that,  in  addition  to  the  use  of  cold, 
Mr.  Beck  raised  his  patient  into  the  sitting  position,  an  addi- 
tional aid,  which  will  be  all  the  more  easily  adopted  if,  as  is 
advised  above,  p.  150,  no  anaesthetic  has  been  given  in  these 
cases.  Where  the  surgeon  has  trephined  through  a  scalp  wound 
with  clean-cut  edges  of  his  own  making,  he  may,  in  addition 
to  the  use  of  cold,  further  control  the  hEemorrhage  by  suturing 
the  edges  of  the  wound,  as  in  Mr.  Howse's  case  at  p.  25, 
more  particularly  if  he  is  able  to  see  his  patient  at  short 
intervals  or  leave  him  in  competent  hands  ;  otherwise, 
if  the  heemorrhage  persist,  this  additional  precaution  may 
increase  the  risk  of  the  compression  which  the  operation 
has  been  intended  to  obviate.  The  use  of  cold  failing,  the 
cautery  may  perhaps  be  made  use  of  successfully,  as  in  Mr. 
Swain's  case,  p.  44,  and  especially  if  any  oozing  point  is 
seen. 

Again,  if  the  bleeding  point  is  found  by  the  aid  of  a  probe 
to  lie  in  a  distinct  bony  canal,  the  haemorrhage  may  perhaps 
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be  arrested  by  plugging  this  canal  with  a  tiny  wooden  peg 
{e.g.  the  sharpened  end  of  an  ordinary  match  pared  smooth), 
as  suggested  by  Mr.  T.  Smith  and  used  successfully  by  Mr. 
Willett  and  Mr.  H.  Marsh  at  St.  Bartholomew's  Hospital  in 
cases  of  hemorrhage  from  the  descending  palatine  artery^  after 
operations  for  cleft  palate. 

But  the  bleeding  after  removal  of  middle  meningeal  clot  may 
be  too  persistent  and  pi'ofuse  for  these  steps  to  be  successful, 
and  the  surgeon  will  have  to  decide  between  (2)  exposing  the 
trunk  of  the  middle  meningeal  low  down  and  ligaturing  it ; 
or  (3)  by  arresting  the  flow  of  blood  through  the  common  or 
external  carotid.    As  exposing  the  trunk  of  the  middle  menin- 
geal involves  a  second  trephining,  as  underrunning  the  artery 
involves  some  risk  of  wounding  the  brain,  and  as,  if  the  clot 
extends  down  as  far  as  this  point,  finding  the  trunk  may  be  a 
matter  of  difficulty  and  uncertainty,  the  writer  would  prefer 
to  try  the  effects  of  compression,  digitally,  of  the  common 
carotid  by  deep  pressure  over  the  anterior  tubercle  of  the 
transverse  process  of  the  sixth  cervical  vertebra.    If  this  fail, 
as  it  very  probably  will  in  a  patient  "  coming  to  "  after  an 
operation  and  as  yet  insensible  of  his  danger  and  of  the 
importance  of  submitting  to  treatment,  an  anaesthetic  must  be 
given  and  a  ligature  placed  upon  the  external  or  common 
carotid.    In  selecting  one  of  these  vessels  the  surgeon  will 
probably  do  well  to  follow  Mr.  Howse's  example,  and  tie  the 
external  carotid,  as  in  Case  64,  p.  101.     While  there  is  no 
doubt  that  the  free  communication  between  the  branches  of  the 
two  external  carotids  tends  to  bring  about  a  free  and  early 
establishment  of  the  collateral  circulation,  yet  this  is  more 
likely  to  lead  to  recurrent  hgemorrhage  in  the  case  of  such  a 
branch  as  the  facial  than  in  that  of  the  middle  meningeal,  and 
ligature  of  the  external  carotid  trunk  just  below  the  digastric, 
the  ligature  being  probably  placed  between  the  superior 
thyroid  and  lingual  branches,  though  more  difficult,  is  likely 
to  be  safer  than  ligature  of  the  common  carotid,  inasmuch  as 
it  involves  the  patient  in  no  additional  special  risks,  such  as 
those  which  result  from  interfering  with  the  cerebral  circu- 
lation. 

While,  however,  the  writer  would  recommend  ligature  of  the 
external  rather  than  of  the  common  carotid^  the  following 
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case,  recorded  by  Dr.  Liddell,^  shows  that  ligature  of  the 
common  trunk  may  be  followed  by  entirely  successful  results, 

"  Shell  fracture  in  left  temporal  region,  which  probably  ex- 
tended into  basis  of  cranium  j  hemorrhage  from  middle  menin- 
geal artery ;  deligation  of  left  common  carotid;  recovery. — 
W.  C.  A — ,  aet,  19,  was  wounded  by  a  fragment  of  shell  in 
the  left  temporal  region,  Dec.  28th,  1862,  and  treated  in  field 
and  St.  Louis  hospitals. 

"January  18th,  1863. — Haemorrhage,  amounting  to  twelve 
ounces,  occurred  from  the  middle  meningeal  artery,  which,  all 
other  means  failing,  was  arrested  by  tying  the  left  common 
carotid  artery,  and  did  not  recur. 

"'  On  May  28th,  1863,  he  was  discharged  from  the  service. 
In  March,  1868,  the  Pension  Examiner  reported  that  he  had 
dizziness  and  faintness  on  exertion  or  stooping,  partial  anass- 
thesia  of  the  left  side  of  his  face,  and  that  he  was  compelled 
to  keep  his  room  in  the  cold  winters  of  Madison,  Iowa,  from 
liability  to  freeze  of  the  left  ear  and  side  of  face.  He  was  known 
to  be  still  in  tolerable  health  in  June,  1872,  almost  ten  years 
after  the  casualty  and  operation." 

Turning  from  the  question  of  how  best  to  treat  haemorrhage 
which  persists  after  exposure  and  removal  of  middle  menin- 
geal haemorrhage,  two  others  present  themselves  :  Is  it 
advisable  to  trephine  in  those  cases  where  it  is  probable  or 
certain  that  the  fracture  of  the  side  of  the  skull  which  has 
opened  the  middle  meningeal  artery  extends  down  into  the 
base  alsp  ?  The  writer  thinks  that  some  of  the  above-recorded 
cases  answer  "Yes"  decisively  to  this  "question,  unless  the 
fracture  of  the  vault  is  so  extensive,  or  unless  such  other 
lesions  exist  that  the  result  is  rendered  quite  hopeless. 

Thus  Mr.  Hutchinson's  case.  No.  31,  in  which  the  evidence 
of  meningeal  compression  passed  off  after  a  few  hours,  the 
man  died  on  the  ninth  day,  of  the  effects  of  erysipelas  and 
pyaemia.  An  extensive  fracture  of  the  middle  fossa  of  the 
skull  was  found,  as  well  as  the  middle  meningeal  extravasation. 
With  regard  to  the  cause  of  death,  Mr.  Hutchinson  did  not 
think  that  "  either  the  blood  or  fracture  of  the  base  had  much 

1  •  American  Journ.  Med.  Sci.,'  vol.  Ixxxi,  1881,  p.  344. 
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to  do  directly  with  the  man's  death.  He  died  of  erysipelas  and 
pyaemia,  and  as  regards  either  of  the  special  lesions  mentionedj 
it  is  quite  possible  that  he  might  have  recovered,  and  excepting 
the  risk  of  fresh  haemorrhage,  with  sudden  increase  of  com- 
pression, I  do  not  think  it  would  have  caused  danger  in 
any  way." 

This  disappearance  of  symptoms  which  have  once  set  in  and 
pointed  to  middle  meningeal  hEemorrhage  is,  of  course,  ex- 
tremely rare. 

In  the  writer's  second  case.  No.  30,  in  which  the  patient  was 
trephined  and  died  of  broncho-pneumonia  on  the  seventh  day, 
the  base  was  also  fractured  through  the  middle  fossa. 

Again,  in  Mr.  Cock's  successful  case  it  seems  highly  pro- 
bable that  the  base  of  the  skull  was  fractured,  the  man 
having  pitched  upon  his  head  from  a  height  of  about  seven- 
teen feet. 

Fractures  through  the  base  are  usually,  as  is  well  known, 
simple  linear  fissures  with  neither  displacement  nor  depression, 
and  are  chiefly  dangerous  through  the  violence  which  has 
caused  them  bringing  about  other  intracranial  lesions,  &c., 
resulting  in  inflammation  of  brain  or  membranes. 

The  other  question — Should  the  surgeon  be  satisfied  with  a 
single  trephining  and  partial  removal  of  the  clot,  or  should  he 
remove  the  skull  and  clot  more  extensively  ? — has  already  been 
discussed  at  p.  27.  For  the  present,  and  until  a  larger 
number  of  cases  in  which  trephining  has  been  performed  for 
this  haemorrhage  have  heen  collected,  that  surgeon  will  pro- 
bably be  wiser  who  rests  satisfied  with  a  simple  trephining 
in  most  cases,  using  a  full-sized  instrument  and  trusting  to 
the  "safety-valve     action  which  this  ensures  for  the  brain. 

Where,  however,  the  operation  has  been  somewhat  delayed, 
and  the  clot,  instead  of  being  recent  and  soft,  is  firm,  tough, 
and  somewhat  adherent,  the  writer  would  remove  the  bone 
freely,  in  order  to  remove  such  a  clot  more  thoroughly, 
believing  that  such  a  course  would  be  more  likely  to  bring 
about  re-expansion  of  the  brain,  which  after  all,  and  not  only 
removal  of  the  clot,  is  the  object  in  trephining. 

It  is  not  for  a  moment  forgotten  that  this  freer  removal  of 
hone  prolongs  the  operation  and  exposes  diploe,  but  the  anti- 

^  Mr.  Beck,  loc.  supr.  cit. 
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septic  precautions  which,  nowadays,  it  is  in  the  power  of  every 
surgeon  to  adopt,  will  very  much  diminish  these  risks. 

And  with  regard  to  the  above  antiseptic  precautions,  while 
the  writer  is  strongly  of  opinion  that  in  hospital  practice  spray 
and  other  precautions  cannot  wisely  be  dispensed  with,  a  sur- 
geon called  upon  suddenly  to  trephine  for  middle  meningeal 
haemori-hage  will  find  fairly  efiicient  substitutes  in  iodoform, 
mercury  bichloride,  boracic  acid,  and  eucalyptus  dressings,  if 
only  he  remember  to  provide  for  drainage,  and  bear  in  mind 
that  the  weaker  the  antiseptic  and  the  fewer  the  precautions 
made  use  of,  the  greater  the  need  of  frequent  renewal  of  the 
dressings. 

With  regard  to  the  general  treatment,  and  to  such  points  as 
the  very  restricted  diet,  such  drugs  as  calomel  in  adequate  doses 
from  time  to  time,  and  its  action  maintained  by  hyd.  c.  cret., 
perhaps^  in  combination  with  pulv.  Dover.,  no  more  than  a 
passing  allusion  can  be  made  here,  but  the  writer  would  take 
this  opportunity  of  expressing  his  belief  that  the  use  of  small 
injections  of  morphia  is,  at  the  present  day,  still  too  much 
dreaded  in  head  cases. 


Prognosis. 


The  chief  points  on  which  this  depends  are  whether  the 
middle  meningeal  extravasation  is  probably  complicated  with 
such  injuries  as  extensive  fracture  and  brain  injury,  and 
secondly  upon  the  date  of  the  trephining,  and  whether,  at 
this  time,  the  brain  recovers  itself  quickly  or  not.  With 
regard  to  the  former,  or  the  existence  of  complications,  the 
surgeon  will,  if  asked  to  state  the  probable  result,  base  his 
opinion  on  the  history  of  the  case,  the  severity  of  the  violence, 
e.g.  height  of  fall,  whether  any  interval  of  lucidity  has  been 
present,  and  if  so,  for  how  long,  and  how  well  marked ;  how 
far  the  symptoms  of  compression,  well-marked  hemiplegia,  the 
falling  pulse,  the  stertorous  breathing,  &c.,  are  present,  or 
replaced  by,  or  complicated  with,  those  symptoms  which  are 
believed  to  point  rather  to  laceration  or  contusion  of  the  brain 
and  its  membranes,  viz.  restlessness,  convulsive  movements  or 
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twitchingSj  pulse  quick  and  sharp  and  other  evidence  of 
pyrexia,  which  show  that  inflammation  of  the  brain  has 
probably  supervened  upon  the  injury  to  its  substance. 

At  the  time  of  the  operation  the  rapid  rising  up  of  the 
brain  after  relief  to  its  compression,  or  the  almost  equally 
satisfactory  evidence  given  by  the  immediate  relief  to  or  the 
gradual  passing  away  of  the  symptoms  of  compression  are 
well  shown  in  some  of  the  above  cases.  Thus  in  Case  14^ 
after  elevation  of  several  fragments  of  bone  and  removal  of  a 
coagulum,  "  the  brain  which  had  been  depressed  regained  its 
level  immediately,  and  the  man  recovered  his  senses."  So,  too 
in  Case  13,  when  Mr.  Guthrie  had  removed  a  coagulum  after 
musket-ball  fracture,  "  the  brain  regained  its  level,  the  man 
opened  his  eyes,  looked  around,  knew  and  thanked  me.  The 
pulse  and  breathing  became  regular  ;  he  said  he  only  suffered 
a  little  pain  in  the  part  and  should  soon  get  well.  He  died, 
however,  on  the  third  day."  Case  12,  under  the  care  of  the 
same  surgeon,  Mr.  Gruthrie,  "  the  brain  did  not,  however, 
regain  its  level,  and  the  man  died." 

Judging  from  the  writings  of  some  very  eminent  surgeons  it 
would  be  thought  that,  whatever  is  done,  middle  meningeal 
extravasation  is  invariably  fatal.  Thus  Mr.  Hutchinson,  in 
the  remarks  which  close  those  "  Lectures  on  Compression  of  the 
Brain"  to  which  reference  has  already  been  often  made,  says^ 
of  cases  of  effusion  of  hlood  between  the  bone  and  dura  mater  : 
"  These  are  especially  important,  because  generally  supposed 
to  be  capable  of  relief  by  treatment.  Yet  it  is  a  rernarkable 
fact  that  the  modern  annals  of  surgery  do  not,  as  far  as  I  am 
aware,  contain  any  cases  in  which  life  has  been  saved  by 
trephining  for  this  state  of  things.  I  suppose  the  fact  is  that 
death  usually  occurs  too  quickly  and  too  suddenly  to  permit 
either  of  diagnosis  or  treatment." 

Sir  P.  Hewett^  writes  almost  as  strongly  :  "  In  civil  hospitals 
nearly  all  large  extravasations  of  blood  between  the  bone  and 
dura  mater  co-exist  with  contusion  and  laceration  of  the  brain- 
substance.  The  post-mortem  records  of  St.  Ceorge's  Hospital 
show  that  within  the  last  few  years  there  have  been  twenty- 
five  cases  of  large  extravasations  of  blood  between  the  bone 
I  '  Lond.  Hosp.  Reports,'  vol.  iv,  p.  51. 

«  '  System  of  Surgery,'  edited  by  Holmes  nnd  Hulke,  vol,  i,  p.  576. 
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and  dura  mater,  in  all  of  wMcli  tlie  brain  was  more  or  less 
extensively  lacerated. 

"  Injuries  of  such  a  compound  nature  easily  explain  the  diffi- 
culties as  to  the  diagnosis,  and  the  reason  why  the  trephine  is 
BO  seldom  applied  nowadays  for  extravasated  blood ;  and  why 
also,  when  resorted  to,  the  operation  bo  seldom  succeeds." 

The  term  used  by  Mr.  Hutchinson,  '^modern  annals  of 
surgery,"  is  a  little  indefinite,  but  if  we  restrict  ourselves 
to  the  present  century  we  find,  in  this  paper  alone,  the  following 
eight  cases  treated  successfully  by  trephining  or  elevating : 

1.  Mr.  Keate's  case  at  St.  George's  Hospital  in  1839, 
No.  5,  p.  21. 

2.  Mr.  Erichsen's  at  University  College  Hospital,  No.  6, 
p.  21. 

3.  Mr.  Adams's  case  at  the  London  Hospital,  Case  7,  p.  22. 

4.  Dr.  Watson's  case  on  board  a  Crimean  transport  in  1856, 
Case  8,  p.  22. 

5.  Mr.  Howse's  case  at  Gruy's  Hospital  in  1884,  Case  9, 
p.  24. 

6.  Mr.  Cock's  case  at  Gruy's  Hospital  in  1841,  Case  10, 
p.  28. 

7.  Mr.  Guthrie's  case  at  the  battle  of  Salamanca  in  1812, 
Case  14,  p.  37. 

8.  Mr.  Swain's  case  at  the  South  Devon  Hospital  in  1885, 
Case  21,  p.  44. 

If  we  add  to  the  above  eight  successful  cases,  one  mentioned^ 
by  Sir  P.  Hewett  as  having  been  under  Mr.  Tatum's  care  at 
St.  George's  Hospital  in  1842,  and  in  which  trephining  was 
quite  successful ;  two  just  mentioned  by  Mr.  Guthrie  as  under 
his  care  after  the  sieges  of  Ciudad  Rodrigo  and  Badajos,^  both  of 
which  recovered,  we  have  eleven  successful  cases,  and  if  to 
these,  by  including  the  latter  half  of  the  last  century  in  the 
"  modern  annals  of  surgery,"  we  add  the  two  successful  cases 
of  Mr.  Hill,  of  Dumfries,  treated  by  him  in  1750  and  175P, 
Cases  18  and  19,  pp.  40,  41,  the  number  of  cases  of  middle 

1  '  System  of  Surgery/  vol.  i,  p.  576,  loc.  supr.  cit. 

*  These  sieges  followed  each  other  quickly  in  January  and  March,  1812. 

3  It  must  always  be  remembered  that  these  cases  were  treated  by  trephining 
and  most  persevering  care,  and  fully  reported  later  on  by  one  who  was  sur- 
rounded by  all  the  difficulties  which  must  have  beset  a  "  Gideon  Gray,"  A.D.  1750. 
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meningeal  li£emorrhage  successfully  treated  is  thirteen.  This 
number  iSj  however,  but  a  poor  record  when  it  is  remembered 
that  this  paper  is  based  upon  a  collection  of  seventy  cases. 

If  the  writer  has  contributed  in  the  very  smallest  degree  to 
the  elucidation  of  these  cases,  and  their  better  detection  in  the 
future,  the  length  of  his  paper  will,  perhaps,  be  the  more 
readily  excused. 

The  following  conclusions  are  briefly  appended  : 

1.  That  the  violence  which  causes  middle  meningeal  haemor- 
rhage is  often  slight. 

2.  That  in  these  cases  no  fracture  may  be  present. 

3.  That  where  there  is  a  fracture  it  is  often  a  mere  fissure, 
and  may  involve  the  internal  table  only. 

4.  That  in  severer  cases,  laceration  or  contusion  of  the  brain 
are  only  too  frequently  complicating. 

5.  That  the  history  of  the  case,  and  above  all  an  interval  of 
lucidity  or  consciousness,  are  invaluable,  the  latter  being  worth 
all  the  other  symptoms  put  together. 

6.  That  the  symptoms  of  compression  are  in  some  cases 
deferred,  that  their  onset  may  be  then  very  sudden  and 
rapidly  fatal,  failure  of  breathing  being  a  marked  feature. 

7.  That  ia  those  cases  where  the  history  is  deficient,  espe- 
cially as  to  any  interval  of  lucidity,  and  where  it  is  dijficult  to 
be  certain  about  the  existence  of  hemiplegia,  dilatation  of  the 
pupil  on  one  side,  that  side  corresponding  to  the  clot,  is  a  sign 
of  great  value.  The  explanation  of  this  sign,  that  the  third 
nerve  is  being  pressed  upon  by  a  clot  large  enough  to  reach 
into  the  middle  fossa,  we  owe  to  Mr.  Hutchinson,  with  whose 
name  in  future  this  condition  of  the  pupil  should  be  asso- 
ciated. 

8.  That  after  trephining,  exposure  and  partial  removal  of 
the  clot,  very  severe  heemorrhage  may  set  in  and  prove  very 
diflBcult  to  arrest. 

In  addition  to  the  above  the  following  conclusions  of  Mr. 
Hutchinson,'  some  of  which  have  already  been  quoted  under 
the  head  of  diagnosis,  may  be  repeated  here  : 

It  would  seem  that  it  is  not  usual  for  a  large  h£emorrhage 
to  occur  at  the  time  of  the  injury,  for  almost  always  there  is 
an  interval  during  which  the  patient  is  well  before  the  sym- 

*  '  Clin.  Surgery/  vol.  ii,  p.  64. 
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ptoms  of  compression  come  on.  The  occurrence  of  this 
interval  is,  as  is  well  known,  the  most  valuable  fact  in  aid  of 
diagnosis. 

"  It  would  seem  probable  that  often  haemoi-rliage  occurs  in 
repeated  attacks.  The  first  may  cause  only  temporary  stupor 
and  a  slight  degree  of  hemiplegia.  These  may  pass  off  and 
then  suddenly,  after  some  hours  or  even  days,  a  sudden  acces- 
sion of  fresh  symptoms  may  denote  a  fresh  haemorrhage,  and 
may  prove  rapidly  fatal. 

"  In  cases  where  the  bleeding  is  continuous,  death  may  occur 
very  rapidly.  In  these  rapid  cases  the  symptoms  usually 
assigned  to  compression  are  absent,  and  failure  of  heart's 
action,  with  pallor,  feeble  respiration,  and  dilated  pupils,  are 
things  which  precede  death. 

"  The  occurrence  or  absence  of  hemiplegia  is  a  very  uncer- 
tain symptom.  In  the  rapid  cases  it  is  never  observed,  because 
the  patient  rapidly  becomes  insensible,  and  in  the  more  slow 
ones  it  is  usually  transitory,  since  the  brain-mass  accommo- 
dates itself  to  the  local  intrusion.  In  the  early  periods  there 
is  probably  always  some  weakness  of  the  opposite  limbs,  but 
if  such  a  condition  is  marked  and  persists  it  is  much  more 
probable  that  there  is  laceration  than  compression  by  blood." 


